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APPENDIX D-3 5 

MANUFACTURER'S LITERATURE: ENPAC CORPORATION "POLY-SPILLPALLET 
3 000" SELF-CONTAINED PALLETS 



Specifications 

POLy-SPELPALLET''' 6000 

Part No.t 6001 

Material: Polyethylene with UV inhibitor 
Shipping Weight: 94 lbs. 
Dimensional 49%* x 49%' x 17" outside 
Secondary Containment Capacity: 94 salons 
Color: Iraxislucent yellow standard with black decking 
Maximum Load: 0,000 lba uniformly distributed static load 
Regulations: EPA Container Storage 40 CFK 264.173 

OVdN34 

POiy^PrrxPALLET™ 3000 

Fart No.: 5100 

Material: Ibtyethylene with UV inhibitor 
Shipping Wefght: 35 to 40 lba. 
Dimensions: 4H£" x 49ft' x l l % * outside 
Secondary Containment Capacity: 70 gallons 
Color: Translucent yellow standard with black decking 

Maximum Load: 3,000 lbs. uniformly distributed static load 
Regulations: EPA Container Stance 40 CFR 2n4.175 

POLMAMP' 
Port No.: 5039 

MAtfTlai: Polyethy I i-nc 
with UV Inhibitor 

Dimensions: 65' x 31* x 12%" 
Color: Black 

Maximum Lcwli 1,000 lbs. 
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4 - d r u m sp i l l pa l l e t p r o t e c t i o n 

O u r C l a s s i c P O O - S P n j L P A L L E T 

POtt-SPIJLIJ>ALLETT> 6000 is the one to buy 
if you need high-performance 

H Load rating of 6,000 lbs. 

• Huge 73-galion sump with 94-gaJlim overflow 
capacity meets 40 CFR 264.175 

S Two heavy-diuy, removable, structural 
foaiii grate? 

H Thick wall construction 

K Weighs over 94 lbs. 

B Forkliftahle from all sides 
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O u r V a l u e P 0 L Y - S P 1 L L P A L U : T 

POLY-SPnXPAIJLET T H 3000 is the one that 
saves you money 

• U)R<.\ rating of 3.000 lb* 

• Ltrp? tiG-gallon sump with 70-galion 
oveiflow capacity meets 40 CI'iR 264 175 

• 1-mv l i ; l i mch profile mnkus loading e.&sin 

• Both grates are removable 

• L'ni-body base constaiction provides stivitKih 

M Weigh* 35 to 40 lb.s. 

IS Forkli.fta.hlo from two ̂ idcs 

ft HOI ,Y-RAMPaccessory available 

ENPAC 
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ENGNEERING DRAWINGS AND DESIGN SPECIFICATIONS FOR BULK STORAGE 
TANK FARM (UNIT 16) 



LEE F. MOUNT, P.E. 
CIVIL ENGINEER 

2 BAY VIEW AVENUE HINGHAM. MASSACHUSETTS 02043 
(617) 749-5394 

CWM TANK FARM 

Review and Assessment of S t r u c t u r a l I n t e g r i t y of E x i s t i n g Tank Nos 

T - 106 
T - 107 
T - 109 
T - 110 
T - 112 

T 
T 
T 
T 
T 

101 
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103 
104 
105 

January 1995 

P r e p a r e d F o r : 

Cl e a n H a r b o r s of C h i c a g o , I n c . 

<In response t o I l l i n o i s EPA comments; 

I 
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INTP0DUCTI ON 

T h i s r e p o r t was p r e p a r e d in response to the I l l i n o i s 
EPA's request f o r a d d i t i o n a l i n f o r m a t i o n on the s t r u c t u r a l 
c o n d i t i o n of the e x i s t i n g hazardous waste s t o r a g e and/or 
f u e l t a n k s s c h e d u l e d t o r reuse at your CWM Tank Farm. 

The work scope i n v o l v e d a t e c h n i c a l r e v i e w of a l l 
a v a i l a b l e tank r e l a t e d documents f u r n i s h e d by Cl e a n H a r b o r s . 
P e r t i n e n t data was then summarized and t a b u l a t e d f o r each 
tank on a " E x i s t i n g Tank S t a t u s Form". The u l t r a s o n i c t e s t 
measurements f o r t h i c k n e s s , shown on the s t a t u s forms, were 
then a n a l y z e d i n orde r t o make e s t i m a t e s of c o r r o s i o n r a t e s 
and p r o j e c t e d s e r v i c e l i f e . 

R e f e r e n c e documents c o n s u l t e d d u r i n g the c o u r s e of t h i s 
s t u d y i n c l u d e : 

* RCRA Tank Assessment - Tank Farm System, p r e p a r e d f o r 
CWM Chemical S e r v i c e s I n c . by ALpha C o n s u l t a n t s , L t d . 
J a n . 1990 

* Tank System I n s p e c t i o n , p r e p a r e d f o r CWM Chemical 
S e r v i c e s I nc. by S i r r i n e E n v i r o n m e n t a l C o n s u l t a n t s 
Nov. 1991 

* S t r a u b i n g , Rubin 8. Kenes, I n c . Tank Design Drawings 

* I m p e r i a l S t e e i Tank Co. F a b r i c a t i o n Drawings 

* Supplemental u l t r a s o n i c t h i c k n e s s measurements taken 
on s t a i n l e s s s t e e l Tank No. T-101 on 23 Ja n u a r y ''95 
by MQS I n s p e c t i o n , I n c. (raw d a t a ; 
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The ten (10) e x i s t i n g t a n k s , numbered T-101 to T-107, 
T-109, T-UO, & T-112, a r e 12 f t . d i a . v e r t i c a l , cone bottomed, 
le g s u p p o r t e d , above ground, i n s u l a t e d t a n k s . 

Tank T-112 has a nominal c a p a c i t y of 20,000 g a l s . A l l o t h e r 
tanks are of 12,000 gal . c a p a c i t y each. 

Tank nos. T-101 and T-107 are of s t a i n l e s s s t e e i 
c o n s t r u c t i o n . A l l o t h e r s are of carbon s t e e l . 

The f o u r (4) newer tank nos. T-101 t o T-104, f a b r i c a t e d by 
I m p e r i a l S t e e l Tank Co., were p l a c e d i n s e r v i c e d u r i n g 1986. The 
r e m a i n i n g o l d e r s i x (6) t a n k s d a t e from 1981. 

A v a i l a b l e r e c o r d s and f a b r i c a t i o n drawings f o r tank nos. 
T-101 t o T-104 i n d i c a t e they were b u i l t t o the U n d e r w r i t e r s 
L a b o r a t o r i e s , I n c . S t a n d a r d UL-142 f o r s t e e l above ground tanks 
and were t o be l a b e l e d a s such. The p u b l i s h e d UL-142 Stan d a r d s 
"do not cover v e r t i c a l t a n k s t h a t a r e e l e v a t e d by means of l e g s " 
and a r e not i n t e n d e d f o r l i q u i d s h a v i n g a s p e c i f i c g r a v i t y 
e x c e e d i n g t h a t of w a t e r . In o r d e r t o s a t i s f y these e x c e p t i o n s , 1 
was n e c e s s a r y f o r I m p e r i a l S t e e l t o a p p l y f o r U n d e r w r i t e r s Lab 
r e v i e w and i n s p e c t i o n t o o b t a i n the UL L i s t i n g f o r these cone 
bottomed above ground s t e e l t a n k s on l e g s . 

The I m p e r i a l f a b r i c a t i o n d r a w i n g s l i s t the f o l l o w i n g tank 
d e s i g n p a r a m e t e r s : 

Design P r e s s u r e = h y r d o s t a t l c head due to c o n t e n t s 

Design Temperature = 250° F 

S p e c i f i c G r a v i t y = 1.5 

C o r r o s i o n A l l o w a n c e = 1/16 " 

A l t h o u g h no f a b r i c a t i o n d r a w i n g s were found f o r the s i x (6) 
o l d e r t a n k s , the S t r a u b i n g , Rubin 8. Kenes d e s i g n p l a n s i n d i c a t e 
the same m a t e r i a l t h i c k n e s s e s f o r the t o p , s h e l l , and bottom as 
shown on the I m p e r i a l p l a n s . S i n c e t h e s e t h i c k n e s s e s have been 
f u r t h e r v e r i f i e d by u l t r a s o n i c t e s t measurements, i t seems 
r e a s o n a b l e t o c o n c l u d e t h a t these o l d e r t a n k s were a l s o b u i l t t o 
the d e s i g n s t a n d a r d s of UL-142. 

The most r e c e n t u l t r a s o n i c t h i c k n e s s measurements i n c l u d e 
those taken by A l p h a C o n s u l t a n t s i n Aug. '89 and by MQS 
I n s p e c t i o n i n Oct. '91 f o r the S e r r i n e r e p o r t . 

A l p h a C o n s u l t a n t s c o n d u c t e d v i s u a l i n t e r n a l i n s p e c t i o n s on 
a l l t a n k s (except T-110. which was i n s e r v i c e ) i n e a r l y Dec. '89 
and an e x t e r n a l s i t e i n s p e c t i o n on 3 J a n . '90. S e r r i n e 
E n v i r o n m e n t a l C o n s u l t a n t s conducted a v i s u a l s i t e i n s p e c t i o n , 
i n c l u d i n g a l l tank e x t e r n a l s , i n S e p t . '91. 
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SPECIFIC TANK DETAILS 

For•tabu 1 a t i o n of e x i s t i n g tank d e t a i l d e s i g n i n f o r m a t i o n 
and summary of l a t e s t u l t r a s o n i c t h i c k n e s s measurements, r e f e r t o 
the tank s t a t u s form p r o v i d e d i n Appendix A f o r each of the ten 
(10) t a n k s . 

PROJECTED SERVICE L I F E 

The f o l l o w i n g t a b l e summarizes r e s u l t s of c a l c u l a t i o n s 
u ndertaken to e s t a b l i s h c o r r o s i o n r a t e s , based on past s e r v i c e , 
in o r d e r to p r e d i c t an e x p e c t e d s e r v i c e l i f e f o r the e i g h t (8) 
carbon s t e e l t a n k s . For c a l c u l a t i o n d e t a i l s , r e f e r t o Appendix B. 

S u r f a c e Est imated 
C o r r o s i on 

Rate 

Est imated 
Ret i rement 
Th i c k n e s s 

% of 
'as b u i l t " 
T h i c k n e s s 
Remai n i ng 

at 
Ret i rement 

P r o j e c t e d L i f e 
as of 1995 

Tank Top 2.5 M l l s / y r 0.156" 62% 24 y r s . 
T-110 

Si d e S h e l l 3.6 M l l s / y r 0.188" 60% 21 y r s . 
T-1058.T-112 

Cone Bottom 3.0 M l l s / y r 0.281" 71% 28 y r s . 
T-102 

NOTE: 
The f o l l o w i n g a s s u m p t i o n s were used i n the development of 

t h i s t a b l e : 

C o r r o s i o n r a t e s f o r the tank top and s h e l l s u r f a c e s were 
a r r i v e d at by s u b t r a c t i n g the lowest r e c o r d e d minimum u l t r a s o n i c 
t h i c k n e s s r e a d i n g t o date from the "as b u i l t " t h i c k n e s s and then 
d i v i d i n g by the tank age at time of t h i c k n e s s r e a d i n g . 

In a r r i v i n g a t an e s t i m a t e d c o r r o s i o n r a t e f o r the bottom 
cone s u r f a c e , i t was found n e c e s s a r y t o d e v e l o p an a d j u s t e d "as 
b u i l t " t h i c k n e s s . T h i s was r e q u i r e d s i n c e the average r e c o r d e d 
bottom t h i c k n e s s measurement f o r a l l t a n k s , and i n most c a s e s the 
minimum v a l u e a l s o , exceeded the 0.375" t h i c k n e s s shown on the 
f a b r i c a t i o n d r a w i n g . The "as b u i l t " t h i c k n e s s was t h e r e f o r e 
a d j u s t e d to 0.392" t o more a c c u r a t e l y r e f l e c t the u l t r a s o n i c 
r e a d i n g s which ten y e a r s l a t e r were g i v i n g a v e r a g e s and minimums 
g r e a t e r than 0.375" . 
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In o r d e r to a s s e s s each t a n k ' s i n t e r n a l c o n d i t i o n , 
m a t e r i a l t h i c k n e s s , and i n t e g r i t y p r i o r t o b e i n g p l a c e d back 
i n s e r v i c e , i t i s p l a n n e d to do the f a l l o w i n g , once the tank 
has been found s a f e r o r man-entry: 

* Conduct an i n i t i a l v i s u a l i n s p e c t i o n by a tank 
e x p e r i e n c e d t e c h n i c i a n i n company w i t h a r e g i s t e r e d 
p r o f e s s i o n a l engineer to d e t e r m i n e g e n e r a l tank c o n d i t i o n . A 
s t a n d a r d check l i s t , s i m i l a r t o t h a t used by A l p h a 
C o n s u l t a n t s f o r Tank T-109 and shown i n F i g u r e 1 w i l l be 
u s e d as a guide and f o r r e c o r d i n g f i n d i n g s . 
S u s p i c i o u s areas w i l l be n o t ed f o r a more r i g o r o u s 
i n s p e c t i o n and s c h e d u l e d f o r u l t r a s o n i c measurement i f 
deemed n e c e s s a r y . 

* S i n c e these tanks are i n s u l a t e d , p a s t u l t r a s o n i c 
r e a d i n g s taken from the tank e x t e r i o r have been l i m i t e d to 
those a r e a s where a removable p a t c h p e r m i t s d i r e c t a c c e s s t o 
the p l a t e s u r f a c e beneath. P a s t s u r v e y s have i n c l u d e d at 
each o f 4 - 90° q u a d r a n t s , 1 top p o i n t , 3 s i d e p o i n t s and 1 
cone bottom p o i n t g i v i n g a t o t a l of 20 r e a d i n g s / t a n k . With 
the tank out of s e r v i c e and c l e a n , i t would seem d e s i r a b l e 
t o t a k e a d d i t i o n a l u l t r a s o n i c t h i c k n e s s measurements from 
w i t h i n . The cone bottom and tank h e i g h t w i l l make t h i s 
d i f f i c u l t and r e q u i r e a tank l a d d e r or o t h e r means to r e a c h 
the u n d e r s i d e of the top p l a t e . 

* I t i s recommended t h a t a minimum of 12 r e a d i n g s each 
be t a k e n i n a + p a t t e r n on the top and bottom s u r f a c e s . For 
the s h e l l at m i d - h e i g h t , a g i r t h sample of about 20 p o i n t s 
around the c i r c u m f e r e n c e i s d e s i r a b l e . F i n a l l y , a v e r t i c a l 
row sample, top to bottom, of about 10 p o i n t s at a l o c a t i o n 
d e t e r m i n e d from the v i s u a l i n s p e c t i o n to be most worthy of 
f u r t h e r e x p l o r a t i o n , s h o u l d p r o v i d e more than enough d a t a to 
v e r i f y the e x i s t i n g s u r f a c e t h i c k n e s s e s and to form a base 
f o r comparison w i t h past and f u t u r e t h i c k n e s s measurement 
r e a d i n g s . The u l t r a s o n i c t e s t r e a d i n g s are to be taken by 
p e r s o n n e l q u a l i f i e d and c e r t i f i e d as competent t o use the 
t e s t equipment. The t e s t r e s u l t s are to be a n a l y z e d by a 
r e g i s t e r e d p r o f e s s i o n a l e n g i n e e r e x p e r i e n c e d i n s t e e l tank 
d e s i g n and c o n s t r u c t i o n . 
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ALPHA CONSULTANTS, Lid. 

CHECKLIST FOR VISUAL INSPECTION OF UNLINFXj VESSET.S 

OWNER CWM Cheaicai Services, Inc.-Chicago Incinerator 
TEST SITE 11700 So. Stony Island Ave., Chicago, II. 60617 
DATE OF INSPECTION December 5, 1989 
TIME OF INSPECTION . 1525 
SUPERVISORY ENGINEER Harris E. Dicker,P. E. 
PHOTOGRAPHER/TECHNICIAN Robert A. Dicker 
TECHNICIAN James L. Eggert 

TANK NO. 109 (NO PCB IN TANK) 
INTERIOR SHELL MATERIAL ; CS 
CLADDING MATERIAL - ' SST 
INSULATION 2* FIBREGLASS SIDES & BOTTOM, 2" COL BLOCK TOP 
EQUIPPED WITH MIXER _NO 

INITIAL ROOF INSPECTION FOR SAFETY 
HAZARDS OF FALLING OBJECTS NONE 
VISIBLE CORROSION NONE 

MORE RIGOROUS INSPECTION OF ROOF & STRUCTURAL SUPPORTS 
VISIBLE LOSS OF METAL- THICKNESS NONE 
VISIBLE CRACKS OR LEAKS AT WELDS ; NONE 
VISIBLE CRACKS AT NOZZLE CONNECTIONS ; HONE 
MALFUNCTIONING OF ROOF SEALS ; NONE 
VISIBLE DETERIORATION OF WATER DRAIN SYSTEM HONE 
CONDUCT HAMMER TESTING NO 

TANK SHELL 
VISIBLE CRACKS AT SEAMS NONE 
VISIBLE CORROSION AT VAPOR SPACE/LIQUID LEVEL LINE NONE 
VISIBLE CRACKING OF PLATE JOINTS NONE 
VISIBLE CRACKING OF NOZZLE CONNECTION JOINTS NONE 
VISIBLE LOSS OF METAL THICKNESS NONE 

TANK BOTTOM 
TYPE OF BOTTOM, SLOPED OR FLAT SLOPED 
VISIBLE CORROSION PITS NONE 
VISIBLE CRACKED SEAMS • _ NONE 
TYPE OF CONNECTION TO SI DEW ALL, WELDED OR RIVETED WELDED 
VISIBLE TIGHTNESS AT CONNECTION ; NONE 
VISIBLE DEPRESSIONS IN BOTTOM AREAS AROUND OR 
UNDER ROOF OR PIPE SUPPORTS —NONE 

VISIBLE LOSS OF METAL. THICKNESS _NONE 
VISIBLE UNEVENESS OF BOTTOM_ NONE 
CONDUCT HAMMER TEST WO 
VISIBLE BULGES, BLISTERING OR SPALLING NONE 
WAS ULTRASONIC TESTING OF TANK WALLS, ETC. CONDUCTED YES 

Source: OSWER P o l i c y D i r e c t i v e No. 9483.00-1 
Modified Version of Table 4-7, Page 4-35 
"Permit Writer's Guidance for Hazardous 
Waste Tanks" U. S. EPA Contract 68-01-6515 
(undated d r a f t ) pp 8-10. 
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SUMMARY DISCUSSION 

P r o j e c t e d S e r v i c e L i f e - The p r o j e c t e d u s e f u l s e r v i c e 
l i f e f o r the e i g h t (8) caroon s t e e l t a n k s i s e s t i m a t e d to be 
on the o r d e r of 2Q y e a r s rrom today. 

- The p r o j e c t e d s e r v i c e l i f e f o r 
the two (2) s t a i n l e s s s t e e l t a n k s (T-101 & T-107) i s 
e s t i m a t e d t o be more than 20 y e a r s as e v i d e n c e d by the 
u l t r a s o n i c t h i c k n e s s r e a d i n g s w h i c h i n d i c a t e l i t t l e , i f any 
s i g n i f i c a n t m a t e r i a l l o s s as of '91. 

- These p r o j e c t e d s e r v i c e l i f e 
e s t i m a t e s a r e b e l i e v e d t o be c o n s e r v a t i v e i n t h a t minimum 
p o i n t r e a d i n g s , r a t h e r than average r e a d i n g s , were used t o 
e s t a b l i s h the c o r r o s i o n r a t e s . F u r t h e r m o r e , the p r o j e c t e d 
s e r v i c e l i f e c a l c u l a t i o n s assume t h a t c o r r o s i o n has 
c o n t i n u e d at t h e same r a t e d u r i n g the p a s t 3 y e a r s when the 
tanks have been out of s e r v i c e . 

- These e s t i m a t e d r a t e s can be 
e x p e c t e d t o r e m a i n i n e f f e c t so l o n g as the f u t u r e s t o r e d 
waste p r o d u c t c o r r o s i v i t y c h a r a c t e r i s t i c s are c o m p a t i b l e 
w i t h and do not d i f f e r s i g n i f i c a n t l y from those p r o d u c t s 
s t o r e d i n the p a s t . A l s o , the i n t e g r i t y of the e x t e r n a l 
I n s u l a t i o n c l a d d i n g m a t e r i a l must be m a i n t a i n e d t o p r e v e n t 
e x t e r i o r c o r r o s i o n from the weather. 

- I t i s a n t i c i p a t e d that these 
t a n k s , once r e t u r n e d t o s e r v i c e , w i l l be u l t r a s o n i c a l 1 y 
t e s t e d on an annual b a s i s , at w h i c h time these e s t i m a t e d 
c o r r o s i o n r a t e s s h o u l d be r e v i e w e d and m o d i f i e d i f n e c e s s a r y 
to s u i t e x i s t i n g s e r v i c e c o n d i t i o n s . 

Tvce of Wastes S t o r e d - The i n d i v i d u a l tank s t a t u s 
forms. Appendix A, 1 1st the t y p i c a l t y p e s of waste p r o d u c t s 
s t o r e d i n p a s t s e r v i c e as w e l l a s those p l a n n e d f o r f u t u r e 
o p e r a t i o n s . B e f o r e any w a s t e s a r e s t o r e d , the f a c i l i t y 
management i s r e q u i r e d t o a s s e s s the c o m p a t i b i l i t y of the 
waste w i t h (1) the s t o r a g e u n i t m a t e r i a l s of c o n s t r u c t i o n 
and (2) the w a s t e s b e i n g p r e s e n t l y s t o r e d . 

Cone I u s i on - Based on a d e t a i l e d t e c h n i c a l r e v i e w of 
the page 1 r e f e r e n c e d documents, i t i s my o p i n i o n that the 
ten (10) e x i s t i n g t a n k s p r o p o s e d f o r r euse at the CWM Tank 
Farm a r e s t r u c t u r a l l y sound, f r e e from l e a k s , and e x h i b i t 
s u f f i c i e n t m a t e r i a l t h i c k n e s s , as d e t e r m i n e d by u l t r a s o n i c 
measurements. They appear t o meet a p p l i c a b l e d e s i g n guidance 
s t a n d a r d s and the past v i s u a l i n s p e c t i o n r e p o r t s i n d i c a t e 
them t o be s u b s t a n t i a l l y f r e e from c o r r o s i o n . T h e r e f o r e , i t 
i s my o p i n i o n t h a t the e x i s t i n g r e p o r t e d c o n d i t i o n and 
s t r u c t u r a l i n t e g r i t y of t h e s e s t o r a g e t a n k s demonstrate 
s u i t a b i l i t y f o r c o n t i n u e d s e r v i c e . 
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CERTIFICATION 

" I x c e r t i f y , under p e n a l t y of law, t h a t I have p e r s o n a l l y 
examined and am f a m i l i a r w i t h the i n f o r m a t i o n s u b m i t t e d i n 
t h i s document and a l l a t t a c h m e n t s and t h a t , based on my 
i n q u i r y of those i n d i v i d u a l s immediately r e s p o n s i b l e f o r 
o b t a i n i n g the i n f o r m a t i o n , I b e l i e v e t h a t the i n f o r m a t i o n i s 
t r u e , a c c u r a t e , and c o m p l e t e . I am aware t h a t t h e r e are 
s i g n i f i c a n t p e n a l t i e s f o r s u b m i t t i n g f a l s e i n f o r m a t i o n , 
i n c l u d i n g p o s s i b l e f i n e s and imprisonment" 

R e g i s t e r e d P r o f e s s i o n a l E n g i n e e r 

Name : Lee F. Mount 

S i g n a t u r e 

Date: 2A- MNW&V /99T" 

M a s s a c h u s e t t s R e g i s t r a t i o n No: 21193 



APPENDIX A 

EXISTING TANK STATUS FORMS 

Tank Number Page 

T-101 A - l 

T-102 A-2 

T-103 A-3 

T-104 A-4 

T-105 A-5 

T-106 A-6 

T-107 A-7 

T-109 A-8 

T-110 A-9 

T-U2 A-10 



CLEAN HARBORS OF CHICAGO, INC. 

CWM TANK FARM 

EXISTING TANK STATUS FORM 

I 

Tank No. 

Norni na 1 Capac 1 t y 

Mat•1. of Const. 

Approx. Year of B u i l d 

D e s i g n e d C o r r o s i o n A l l o w . 

T - i a i 

12.000 g a l s . 

316 S t a i n l e s s 

)98& 

1/16" 

II -o Q.D. 

S t o r e d Waste C h a r a c t e r i s t i c s : 

P a st 

S p e c i f i c Grav. 1.5 C d e s i g n ; 

C l a s s NFPA CLA^Z - AQUSOUS 

F>dE) /n>£i~ B L S N P 

F u t u r e 

A C I D I C WATEE'y LEAH WA7&Z". 

(NFPA CLA<*J /-? ua^it76j 

M a t e r i a l T h i c k n e s s e s ( I n c h e s ) : 

S u r f a c e Der UL-142 S t d . As B u i l t I U l t r a s o n i c T e s t R e s u l t s 

] 

A £ 
08/89 & 10/91 C ] 

A £ Avg. Min. j| Avg. Min 

Top 0.086 0.250 o.3!6 as lb 

She 11 i 0.115 O.^Z7? 0.^2 

1 
Bottom ! 0.158 0.37F A 429 0.44-5 

• 

NOTES: 
TOP 0.-5/6' 

NOTES: 5H£LL 0.^24 NOTES: 
Bcrrcrt 0.4^9 0.4-1/ 

&. Fi^oM 4 L P M A . COKI e a ' - T A M T ~ 5 J A M . 90 K P T . 

C F/eoM 5)^1?iMg • E w g . coNftMLT^Mr 1? -Vsy*. £yr. 

O. A D D ' K E A D I N C J 5 B V M Q S TflKgij 2*5 JAH'J^ 

E . EI'bTlMA-nrQ ACTUAL Ag? P'.MuT t RASgP <?N UUTR-A^QNtC RTA&S. TO 17̂ 1 



e d g e 

CLEAN HARBORS OF CHICAGO, INC. 

CWM TANK FARM 

EXISTING TANK STATUS FORM 

12..000 a a l s . 

Tank No. T" - 1Q2* 

Nominal C a p a c i t y 

M a t ' l . of Const. A-2.&5-C 9T-. 

Approx. Year of B u i l d 1986 

Designed C o r r o s i o n A l l o w . 1/16" 

S t o r e d Waste C h a r a c t e r i s t i c s : 

P a s t 

S p e c i f i c Grav. 1.5 Cdesign'; 

C l a s s NFPA cjjxht 2 

Future 

M a t e r i a l T h i c k n e s s e s ( I n c h e s ) 

u r f a c e per UL-142 S t d . As Bui 1 t U l t r a s o n i c T e s t R e s u l t s 

A 08/89 a 10/91 £ 
Avg. Min. Avg. Min. 

T O P 0.123 0 . 250 0.24-8 o.3»\ 

She 1 ! 0 . 167 0 . 313 o.3»7 0.310 o.3ol 

Bottom 0 .240 0. 375 ' G.3oO <J.}7I 0.399 0.399 

NOTES 
A.FR°M (MP&ZIAL STIFFL. TAnx Co. FABRICATION

 lS(o 

B.FEOM ALPHA COM <vL.TA/>ir'5 9o RPT 
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CLEAN HARBORS OF CHICAGO, INC. 

CWM TANK FARM 

EXISTING TANK STATUS FORM 

\_.000 a a l s . 

Tank. No. T - \ Q~b 

Nominal C a p a c i t y 

Mat-"], of Const . A - 2 6 5 - £ STU-

Approx. Year of B u i l d <9 8 (s> 

Designed C o r r o s i o n A l l o w . 1/16" 

S t o r e d Waste C h a r a c t e r i s t i c s : 

P a s t 

S p e c i f i c G r a v . 1.5 ( d e s i g n ) 

C l a s s IVFPA CLA<bS 2. 

Futu r e 

M a t e r i a l T h i c k n e s s e s ( I n c h e s ) 

S u r f a c e p e r UL-142 S t d . As Bui 1t 

(NFPA CIA** /-3 UQ\At&*>') 

U l t r a s o n i c T e s t R e s u l t s 

08/89 3 10/91 C 
1 

| Avg. Min. Avg. Min. 

T O P ! 0.. 123 0 .250 C . 2 S 5 0.25Z 0.254- 0.Z4-6 

She 1 1 0.167 0.313 0.317 o.3\o 0.3H 0.299 

Bot t om 0.240 0 .375 0.383 

NOTES: 
A - FfZoM IM PER) A L. ^TTETL 7<>vx,Co. PARR.) CAT ION PW6. *36 

S. ALPHA CQH^^LT^NT^ JAH.'SD RPT. 

C fieoM g i g g w g : En*,z. C O N S U L r ^ r ^ NOY-'^) FPT. 

1 



p 2 g e A-*j-

CLEAN HARBORS OF CHICAGO, INC. 

CWM TANK FARM 

EXISTING TANK STATUS FORM 

Tank No. 

Nominal C a p a c i t y 

Mat•1. of Const. 

Approx. Year of B u i l d 

Designed C o r r o s i o n A l l o w . 

T - l 04-

12 , OOP a a I s . 

A - 2 8 5 - C ' S T L . 

1 / 1 6 " 

S t o r e d Waste C h a r a c t e r i s t i c s : 

Past 

S p e c i f i c Grav. 1.5 ( d e s i g n ) 

C l a s s NFRA CLA<Z*> Z. 

F u t u r e 

C \ $ " — 

Pc B JFVSL. BLB N D 

M a t e r i a l T h i c k n e s s e s ( I n c h e s ) 

u r f ace per U L - 1 4 2 S t d . As Bui 1 t U l t r a s o n i c T e s t R e s u l t s 

A 
0 8 / 8 9 B 1 0 / 9 1 C, A Avg. Min. Avq. Min 

T O D 0 . 1 2 3 0 . 2 5 0 O.Z4-7 0.24-1 0.23g 

She 1 1 0 . 1 6 7 0 . 3 1 3 0 . 3 H 0.30(0 0.308 0 .298 

Bot torn 0 . 2 4 0 0 . 3 7 5 o.3S(b 0.^85 0.318 

NOTES: 
A . FgpM }f4PEYZ)AL. SffcTL TAHIK CO. F ^ B R ' C A X \ O M '86 

yg>. W S O M ALPHA Can^^crANr^ JAN.'9O PPT. 

C.-FRort EHYIP. CbN^xAjTAnTS A/or,'91 EFT. 

t 
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CLEAN HARBORS OF CHICAGO, INC. 

CWM TANK FARM 

EXISTING' TANK STATUS FORM 

0 

TanK No. 

Nominal C a p a c i t y 

Mat-' 1 • of Const. 

Approx. Year of B u i l d 

D e s i g n e d C o r r o s i o n A l l o w . 

T - 1 0 5 

11,000 a a l s . 

»98\ 

1/16" 

S t o r e d Waste C h a r a c t e r i s t i c s : 

Past 

S p e c i f i c Grav. 1.5 ( d e s i g n ) 

F u t u r e 

oS —— 

C l ass 

(HF-PA C LA<?5> /- 3 i K>U< PsJ 

M a t e r i a l T h i c k n e s s e s ( I n c h e s ) : 

u r f ace per UL-142. S t d . As Bui 1 t U l t r a s o n i c T e s t R e s u l t s 

A 0 8 / 8 9 0 1 0 / 9 1 C 
H Avg. Min. Avg. Min. 

T O D 0 . 123. 0 .250 a. 2«?o o.Z*S 0 . 2 5 4 

Shel ! 0 . 167 0 .313 o.-f)OS 0 . 2 9 9 0 .2T7 

Bottom 0 .240 0 .375 o .3So 0 .515 0 . 3 9 6 a 380 

N O T E S : 

A . F E Q M S T T A U S < N C 7 ; R.\JQ>IU GKewerb P E S J A M ow/-?. /-<?-ooi 

B. flgof^ /j^.PM/4 <ou\-.TANr-, JAN.'30 RPT 

C . R 7 o M < S ) / ? R ) r < ( r £NV>iZ. C P N S ^ L T ^ M T S NOV-'9\ E F T . 
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CLEAN HARBORS OF CHICAGO, INC. 

CWM TANK FARM 

EXISTING TANK STATUS FORM 

Tank No. 

Nominal C a p a c i t y 

Mat-' 1 . of Const. 

Approx. Year of B u i l d 

Designed C o r r o s i o n A l l o w . 

T- 106 

ISL ,000 g a l s . 

\9€ 

1/16" 

S t o r e d Waste C h a r a c t e r i s t i c s : 

Past 

S p e c i f i c Grav. 1.5 ( d e s i g n ; 

C l a s s NFPA CLA<=>S £. 

F u t u r e 

M a t e r i a l T h i c k n e s s e s ( I n c h e s ) 

u r f a c e j per UL-142 S t d . 

i 

As Bu i 1 t 

A 

! U l t r a s o n i c T e s t R e s u l t s u r f a c e j per UL-142 S t d . 

i 

As Bu i 1 t 

A 
0 8 / 8 9 & 1 0 / 9 1 C 

u r f a c e j per UL-142 S t d . 

i 

As Bu i 1 t 

A Avg. Min. Avg. Min. 

T O D 0.123 0 .250 0 . 2 . 5 0 O.Z4-7 0.25E O.250 

She 1 1 0.167 0.313 0.30 1 0.295 O.Z12> 

Bot torn 0 . 240 0 .375 0.2S1 0.318 0-594- 0.181 

NOTES 
A-^fcOM 9 T g A u S ) M 6 /?UBf^ K L ' / j g ^ Dl=Sl6N CW(h. /-<?-Q02. 

S. p g o M ALPHA CONSULTANTS JAH'SO RPT. 

» 
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CLEAN HARBORS OF CHICAGO, INC. 

CWM TANK FARM 

EXISTING TANK STATUS FORM 

Tank No. 

Nomina! C a p a c i t y 

Mat•!. of Const. 

Approx. 'fear of B u i l d 

Designed C o r r o s i o n A l l o w 

T-lOl 

12.000 a a l s . 

1I6 S t a i n i e s s 

1/16" 

S t o r e d Waste C h a r a c t e r i s t i c s : 

P a s t 

S p e c i f i c Grav. 1.5 C d e s i g n ; 

C l a s s NFPA CLA<=A 2,-AQUgoUS 

Fu t u r e 

Q'1? 

AClPtC VUftTTrgS. L£3A) WATERS 

(NFPA CLASS /-3 L\$»ID$) 

M a t e r i a l T h i c k n e s s e s C i n c h e s ) 

3urf ace p e r UL-142 S t d . As Bu i 1 t U l t r a s o n i c T e s t R e s u l t s 

A 0 8/89 & 1 0 / 9 1 C 

A Avg. Min. Avg. Min. 

T O D 0.086 O . 2 5 0 0.2&I 0 . 2 5 2 0 . 2 7 0 0 - 2 & 5 

She I l 0 .115 0.-51-3 0.3Z2 0.31 4> 0.318 

Bottom 0 . 158 0-375 0.386 0.58k 0 . ^ 0 2 . Q.398 

NOTES: 
A . Ffcor>n S T T ^ U l ^ M f r . f f u g f ^ AKENfFC, QES\<sN D W 6 . Oo3 

&. PtesM 4 L P M - 4 C ' N ' S L ' L r ^ N r s JAW.'90 R.PT. 

C . P / T O M 6 i / ? g ) ^ g Sgv/ie. Cor<svi-r^wrs Nov.'9) ZPT. 



CLEAN HARBORS OF CHICAGO, INC. 

CWM TANK FARM 

EXISTING TANK STATUS FORM 

Page A-& 

Tank No. 

Nominal C a p a c i t y 

Mat• 1 . of Const . 

Approx. Year of B u i l d 

Desianed C o r r o s i o n A l l o w . 

T - \o9 

1 2 . 0 0 0 aals. 

CAC&otsJ 'STEEfL. 

1901 

1/16" 

S t o r e d Waste C h a r a c t e r i s t i c s : 

East 

' S p e c i f i c Grav. 1.5 ( d e s i g n ) 

C l a s s F u g i _ CDIL ^HtTArBo) 

F u t u r e 

Q'*? — A 5 " 

14--o 

(NFPA CLA*>6 M M { I I ; I P 

M a t e r i a l T h i c k n e s s e s ( I n c h e s ) 

S u r f a c e j p er UL-142 S t d . I As B u i l t 
1 
t 

A 
08/89 3 10/91 C 

1 
t 

A Avg. Min. Avg. Min 

T O P 0 . 123 0.250 0.254- 0.249 0.255 Q.ZMs 

She! ! 0 . 1 67 0.313 0.3I5 0.3&5 o.318 o."5o7 

Bottom 0 .240 0.375 10.389 0.414- 0.3 97 

Ultrasonic Test Results 

NOTES: 
A. PRQM ^ T R A u & l N G . kNigMU 3 1CETNE5 DF^\C-,U Pw6- l-Q-OO' 

&. F g Q M A l P M A C D M ^ L T A I S T S J A N • 90 RPT. 

C. FROM S l E R i N g SnvnT. Can<5VL.TAN7*5 Nov.'91 RPT. 
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CLEAN HARBORS OF CHICAGO, INC. 

CWM TANK FARM 

EXISTING TANK STATUS FORM 

Tank No. 

Nominal C a p a c i t y 

Mat-' 1 . of Const . 

Approx. Year of B u i l d 

Designed C o r r o s i o n A l l o w . 

T - UO 

l Z . 0 0 0 aals. 

» 9 8 l 

1/16" 

S t o r e d Waste C h a r a c t e r i s t i c s : 

Past 

S p e c i f i c Grav. 1'.5 ( d e s i g n ) 

C l a s s WA'jTF? otiS 

F u t u r e 

FL/tSL. OIL, 

M a t e r i a l T h i c k n e s s e s ( I n c h e s ) : 

S u r f a c e per UL-142 S t d . As Bu i 1 t 
1 
j 

A 
0 8/89 © 10/91C 

1 
j 

A Avg. Min. Avg. Min. 

T O D ! 0.123 0 .250 o,Z5\ o.24-9 0.230 o.22 5 

She! 1 0 . 167 0.313 0.312 0-303 0.314- 0.5IO 

Bot torn 0 .240 0.375 10.368 0.387 0.428 0.4-14-

U l t r a s o n i c T e s t R e s u l t s 

NOTES: 
A . P R O M S T R A U B I N G . Kvm*N , 4 K g n g S PE^ifrN DW4. / - Q - O O 6 > 

C. FROM 5 l R R ) N g £N/<g. Cor<5uLT>dfvr5 Nay.'31 RPT. 
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CLEAN HARBORS OF CHICAGO, INC. 

CWM TANK FARM 

EXISTING TANK STATUS FORM 

Tank No. 

Nominal C a p a c i t y 

Mat•1. of Cons t . 

Approx. Year of B u i l d 

Designed C o r r o s i o n A l l o w . 

T - ! 12, 

2Q .000 a a l s . 

CAE'S O N 5TEH"L. 

1961 

1/16" 

S t o r e d Waste C h a r a c t e r i s t i c s : 

P a s t 

S p e c i f i c Grav. 1.5 ( d e s i g n ) 

C1 a s s . NFPA CLASS 2 . (FEED) 

F u t u r e 

0 - 5 *-U<7 

PCE? j Fuel. 

M a t e r i a l T h i c k n e s s e s ( I n c h e s ) : 

4HP/ag UATAZPOVS WASTE1 FOET 

u r f a c e p e r UL-142 S t d . As Bui 1t 

A 

U l t r a s o n i c T e s t R e s u l t s u r f a c e p e r UL-142 S t d . As Bui 1t 

A 
08/89 Pj 10/91 d, 

1 
i 

As Bui 1t 

A Avg. Min. Avg. Min. 

T O P 0 . 123 0 .250 0.2.55 0.24-2. 0 . 2 S 4 - 0.250 

Shel \ 0 . 167 0.313 0.^01 0 . 2 9 G > 0 . 2 7 7 

Bottom 0 .240 0 .375 0 . ^ 1 5 0.310 O.4-0I 0 - 5 8 9 

NOTES: 

H ? o M 4 L P v 4 A COH S a U T A M T S JAU.'SO RPT. 
1 

C . F E o N 6tRg,',^g EN VIZ. Cohj<?^LTArsrS NoY. 9) JZPT. 

I 
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APPENDTX R 

ESTIMATED SERVICE L I F E CALCULATIONS 

S u r f a c e Page 

Tank Top 

S i d e Shel1 B-2 

Cone Bottom B-3,4 
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J u l y 21, 1999 

Mr. Mark A. S c h o l l e n b e r g e r , P.E. 
I l l i n o i s E n v i r o n m e n t a l P r o t e c t i o n Agency 
Bureau of Land - P e r m i t S e c t i o n 
1021 N o r t h Grand Avenue E a s t 
P o s t O f f i c e Box 19276 
S p r i n g f i e l d , I L 62794-9276 

[Tear Mr. S c h o l l e n b e r g e r : 

T h i s l e t t e r i s t o p r o v i d e d o c u m e n t a t i o n t o t h e I l l i n o i s 
E n v i r o n m e n t a l P r o t e c t i o n Agency f o r the C l e a n H a r b o r s 
S e r v i c e s , I n c. p e r m i t m o d i f i c a t i o n d a t e d J u l y 1, 1999 t o 
i n s t a l l a three-;- Coot wide a d d i t i o n t o the dock e x t e n s i o n on 
U n i t Q and t o a l l o w two a d d i t i o n a l r o l l - o f f boxes t o be s t o r e d 
i n ' I n i t B. 

I hereby c e r t i f y t h a t I, t h e u n d e r s i g n e d am a 
P r o f e s s i o n a l . E n g i n e e r , l i c e n s e d t o p r a c t i c e i n the S t a t e o f 
1 1 1 i n o i s . 

The c e r t i f y under p e n a l t y o f law t h a t the t h r e e - f o o t wide 
deck e x t e n s i o n f o r the e x i s t i n g U n i t Q was d e s i g n e d under my 
d i r e c t s u p e r v i s i o n and the d e s i g n i n c o r p o r a t e s good 
e n g i n e e r i n g p r a c t i c e s . 

The s t r u c t u r a l d e s i g n of t h i s dock e x t e n s i o n and U n i t B 
a r e s u i t a b l e f o r i n t e n d e d use. F o u n d a t i o n s , f l o o r s and 
co n t a i n m e n t sJ.abs are d e s i g n e d f o r i n t e n d e d l o a d and w i l l 
m a i n t a i n s t r u c t u r a l i n t e g r i t y w i t h o u t f a i l u r e . 

E n g i n e e r S e a l 

A'mos T u r n e r Date 

H.S.T., I n c . 
3 0 74 U n i v e r s i t y Avenue 
H i g h l a n d Park, II. 60035 

(847)681-0470 



December 14, 1999 

Mr. Mark A. S c h o l l e n b e r g e r , P.E. 
I l l i n o i s E n v i r o n m e n t a l P r o t e c t i o n Agency-
Bureau o f Land - Permit S e c t i o n 
1021 N o r t h Grand Avenue East 
S p r i n g f i e l d , I L 62794-D27G 

Dear Mr. S c h o l l e n b e r g e r : 

T h i s l e t t e r i s t o p r o v i d e d ocumentation t o t h e I l l i n o i s E n v i r o n m e n t a l 
P r o t e c t i o n Agency f o r the C l e a n Harbors S e r v i c e s , I n c . p e r m i t m o d i f i c a t i o n 
d a t e d J u l y 1, 1999 t o i n s t a l l a t h r e e - f o o t wide a d d i t i o n t o the dock 
e x t e n s i o n on U n i t Q and t o a l l o w two a d d i t i o n a l r o l l - o f f boxes t o be s t o r e d 
i n U n i t B. 

I h e r e b y c e r t i f y t h a t I , the u n d e r s i g n e d am a P r o f e s s i o n a l E n g i n e e r , 
l i c e n s e d t o p r a c t i c e i n the S t a t e o f I l l i n o i s . I f u r t h e r c e r t i f y t h a t the 
i r e e - f o o t wide dock e x t e n s i o n f o r the e x i s t i n g U n i t Q was d e s i g n e d under 

/\y d i r e c t ; s u p e r v i s i o n and the d e s i g n i n c o r p o r a t e s good e n g i n e e r i n g 
p r a c t i c e s . The s t r u c t u r a l d e s i g n of t h i s docK e x t e n s i o n and U n i t H, are 
s u i t a b l e f o r i n t e n d e d use. F o u n d a t i o n s , f i o o r s and containment s l a b s are 
d e s i g n e d f o r i n t e n d e d l o a d and w i l l m a i n t a i n s t r u c t u r a l i n t e g r i t y w i t h o u t 
f a i l u r e . 

I c e r t i f y under p e n a l t y of law t h a t t h i s document and a l l attachments 
were p r e p a r e d under my d i r e c t i o n o r s u p e r v i s i o n i n a c c o r d a n c e w i t h a system 
d e s i g n e d t o a s s u r e t h a t q u a l i f i e d p e r s o n n e l p r o p e r l y g a t h e r and e v a l u a t e the 
i n f o r m a t i o n s u b m i t t e d . Based on my i n q u i r y of the p e r s o n o r persons who 
manage the system, o r those p e r s o n s d i r e c t l y r e s p o n s i b l e f o r g a t h e r i n g the 
i n f o r m a t i o n , t h e i n f o r m a t i o n s u b m i t t e d i s , t o t h e best of my Knowledge and 
b e l i e f t r u e , a c c u r a t e and complete. I am aware t h a t t h e r e a r e s i g n i f i c a n t , 
p e n a l t i e s f o r s u b m i t t i n g f a l s e i n f o r m a t i o n , i n c l u d i n g t h e p o s s i b i l i t y of 
f i n e and imprisonment f o r knowing v i o l a t i o n s . 

E n g i n e e r S e a l 

/moH T u r n e r Date 

H.S.T., I n c . 
5074 U n i v e r s i t y Avenue 
i g h l a n d Park.. I L 60035 

,,84 7)681-04 70 

$ : LICENSED * $ 
$ .PROFESSIONAL: $ 



IU M E C A ENGINEERING C O R P . OF AMERICA 
5539 Indianapolis Blvd. East Chicago, IN 46312 (219)397-0100 FAX (219) 397-0164 e-mail mecaeng@netnitco.n 

October 25, 2002 

Illinois Environmental Protection Agency 
Bureau of Land #33 
Permit Section 
1021 North Grand Avenue East 
Springfield, IL 62794-9276 

R E : 0316000051 
Clean Harbor Services, Inc. 
ILD000608471 
R C R A Permit Log No. 16 

Dear Sir: 

I hereby certify that I, the undersigned am a Professional Engineer, Licensed to practice 
in the State of Illinois. 

Clean Harbors has submitted an application for a Class 2 Modification to the subject 
facility Unit Q1. I certify under penalty of law that I have reviewed the modification (fire 
suppression system for roll off containers in Unit Q1), proposed by Clean Harbors Services. I 
certify that it has been designed in accordance with good engineering practices. 

I certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry of the 
person or persons who manage the system, or those persons directly responsible for gathering 
the information, the information submitted is, to the best of my knowledge and belief, true, 
accurate, and complete. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for knowing violations. 

Respectively submitted, 

M E C A Engineering Corporation of America 

Licensed Professional Engineer 
Illinois License No. 62-44249; Expiration Date: 2/28/03 



l e a n H a r b o r 1 

ENVIRONMENTAL SERVICES, INC. 
2605 EGYPT ROAD. SUITE #204 • TROOPER, PA 19403 

(610) 539-6633 • FAX (610) 539-3094 

August 6, 1996 
\ 

Permit Section, R C R A Unit 
Division of Land Pollution Control 
Illinois Environmental Protection Agency 
P.O. Box 19276 
Springfield, IL 62794-9276 

RE: Clean Harbors Services, Inc. 
11800 S. Stony Island Avenue 
Chicago, IL 60617 
Revised Part B Permit Application 

Dear Sir or Madam: 

Please refer to: 0316000051 - Cook County 
Clean Harbors Services, Inc. 
ILD000608471 
R C R A Permit Log No. 16 
R C R A Permit File 

I hereby certify that I, the undersigned am a Professional Engineer, licensed to practice in the State 
of Illinois. 

I certify under penalty of law that the following proposed area: 

- Dock Extension for Existing Unloading Area (Unit Q) 

was designed under my direct supervision and that the design incorporates good engineering 
practices. 

The structural design of dock extension is suitable for intended use. Foundations, floors and 
containment slabs are designed for intended load and will maintain structural integrity without 
•nlure. Water stops have been incorporated in the design, wherever necessary. 
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leanHarbors 

lEPA/Permit Section, R C R A Unit 
August 6, 1996 
Page 2 

After curing, the concrete surfaces of the floors and curbs of all containment areas shall be 
inspected for cracking and repaired if necessary. 

Respectfully submitted, 

C L E A N H A R B O R S ENVIRONMENTAL SERVICES, INC. 

Bhupendrja Patel 
Licensed'Professional Engineer 

]
Illinois No. 062-048690 
My license expires on 11/30/96 



A p p e n d i x D - 3 8 

C o m p r e s s e d G a s S O P s f o r V e n t i n g a n d D o w n l o a d i n g , 

E n g i n e e r i n g C e r t i f i c a t i o n s 



C l e a n H a r b o r s S e r v i c e s , I n c . 
A t m o s p h e r i c Gases V e n t i n g 

P l a n o f O p e r a t i o n 

M a t e r i a l D e s c r i p t i o n : 

A. N i t r o g e n , Compressed. (2.2, UN1066) 
B. Oxygen, Compressed. (2.2, UN1072) 
C. K r y p t o n , Compressed. (2.2, UN1056) 
D. Argon, Compressed. (2.2, UN1006) 
E. Neon, Compressed. (2.2, UN1065) 
F. Helium, Compressed. (2.2, UN1046) 
G. Xenon. (2.2, UN2036) 
H. A i r , Compressed. (2.2, UN1002) 

C o n d i t i o n o f M a t e r i a l : 

N i t r o g e n i s c o l o r l e s s gas which i s a s i m p l e a s p h y x i a n t . 

Oxygen i s a c o l o r l e s s , o d o r l e s s , t a s t e l e s s gas w h i c h i s 
n e c e s s a r y f o r c o m b u s t i o n and i s an o x i d i z e r . 

K r y p t o n i s a c o l o r l e s s gas which i s an a s p h y x i a n t . 

Argon i s a c o l o r l e s s gas which i s a s i m p l e a s p h y x i a n t . 

Neon i s a c o l o r l e s s , o d o r l e s s gas w h i c h i s an a s p h y x i a n t . 

H e l i u m i s a c o l o r l e s s , o d o r l e s s , t a s t e l e s s gas w h i c h i s a 
s i m p l e a s p h y x i a n t . 

Xenon i s a c o l o r l e s s gas which i s a s i m p l e a s p h y x i a n t . 

A i r i s a c o l o r l e s s , o d o r l e s s gas w h i c h can a c c e l e r a t e 
c o m bustion. 

B a s i c Equipment: 

B u i l d i n g 25 l a b pack c o n s o l i d a t i o n hoods i n the a c i d and 
p o i s o n / a l k a l i n e bays. 

02/LEL meter 

O p e r a t i o n a l P r o c e d u r e s ; 

1) I n s p e c t t o c o n f i r m the compressed gas i s one a l l o w e d f o r 
v e n t i n g . T h i s i n c l u d e s i n s p e c t i n g the c y l i n d e r f o r 

l a b e l s and t h e C y l i n d e r E v a l u a t i o n Form. 

2) C o n f i r m no o p e r a t i o n s a re t a k i n g p l a c e i n the flammable 
bay d u r i n g i n e r t gas v e n t i n g . 

3) Check oxygen c o n t e n t a t l a b pack c o n s o l i d a t i o n hood w i t h 



02/LEL meter. C o n t i n u e t o o p e r a t e u n t i l v e n t i n g i s 
c o m p l e t e d . I f meter alarms ( i . e . , oxygen c o n c e n t r a t i o n 
below 19.5%), i m m e d i a t e l y s t o p o p e r a t i o n . 

4) Move c y l i n d e r from s t o r a g e t o l a b pack c o n s o l i d a t i o n hood 
i n the a c i d o r a l k a l i n e / p o i s o n bay depending on 

c o m p a t i b i l i t y . Do not b l o c k a i s l e space o r emergency 
a c c e s s i n bay. 

5) S e c u r e c y l i n d e r i n c y l i n d e r clamp t o h o l d w h i l e v e n t i n g . 
P l a c e CGA f i t t i n g t o SS S e r i e s 250 r e g u l a t o r o r i n t o i n l e t 
o f c o n s o l i d a t i o n hood. Note and v e r i f y p r e s s u r e . 

6) C o n f i r m hood i s o p e r a t i n g . 

7) S l o w l y open v a l v e / r e g u l a t o r l e t t i n g c y l i n d e r c o n t e n t s v e n t 
i n t o hood. 

8) When v e n t i n g complete, c l o s e c y l i n d e r v a l v e and v e r i f y 
p r e s s u r e t o e n s u r e c y l i n d e r i s empty. 

9) D i s c o n n e c t and t a g c y l i n d e r . 



C l e a n H a r b o r s Env. S e r v i c e s I n c 
T r e a t a b l e Gases Downloading 

P l a n Of O p e r a t i o n 

M a t e r i a l D e s c r i p t i o n : 

A. Hydrogen C h l o r i d e , Anhydrous. (2.3 UN1050) 
B. Hydrogen Bromide, Anhydrous. (2.3 UN1048) 
C. Ammonia, Anhydrous.(2.2 UN1005) 
D. Boron T r i c h l o r i d e . (2.3 UN1741) 
E. Boron T r i f l u o r i d e . (2.3 UN1008) 
F. C h l o r i n e . (2.3 UN1017) 

G. S u l f u r D i o x i d e , L i q u e f i e d . (2.3 UN1079) 

C o n d i t i o n of M a t e r i a l : 
Anhydrous Hydrogen C h l o r i d e i s a c o l o r l e s s gas w h i c h fumes s t r o n g l y 
i n m o i s t a i r and has a h i g h l y i r r i t a t i n g e f f e c t on body t i s s u e . 

A) Vapor p r e s s u r e a t 70 d e g r e e s F (613 p s i g ) 
B) CGA o u t l e t number (110/330) 
C) P r e s s u r e r e l i e f d e v i c e (CG-4) 
D) DOT s p e c i f i c a t i o n s (3A,3AA,3AX,3AAX,3E) 
E) A n t i c i p a t e d y e a r l y volumes (152 pounds) 

Anhydrous Hydrogen Bromide i s a c o l o r l e s s , t o x i c , and c o r r o s i v e 
gas a t room t e m p e r a t u r e and p r e s s u r e . 

A) Vapor p r e s s u r e a t 62 d e g r e e s F (294 p s i a ) 
B) CGA o u t l e t number (110/330) 
C) P r e s s u r e r e l i e f d e v i c e (CG-4) 
D) DOT s p e c i f i c a t i o n s (3A,3AA,3AX,3AAX,3E) 
E) A n t i c i p a t e d y e a r l y volumes (140 pounds) 

Anhydrous Ammonia a t room t e m p e r a t u r e and a t m o s p h e r i c p r e s s u r e i s 
a pungent, c o l o r l e s s gas. 

A) Vapor p r e s s u r e a t 70 d e g r e e s F (114.1 p s i g ) 
B) CGA o u t l e t number (110/180/660/705) 
C) P r e s s u r e r e l i e f d e v i c e (CG-2) 
D) DOT s p e c i f i c a t i o n s (3A,3AA,3AL,3E,4A,4AA) 
E) A n t i c i p a t e d y e a r l y volumes (2508 pounds) 
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Boron T r i c h l o r i d e i s a c o l o r l e s s , a c i d gas t h a t fumes i n t h e 
p r e s e n c e o f m o i s t a i r . 

A) Vapor p r e s s u r e a t 70 degrees F (19.1 p s i a ) 
B) CGA o u t l e t number (110/660) 
C) P r e s s u r e r e l i e f d e v i c e (CG-2) 
D) DOT s p e c i f i c a t i o n s ( S p e c i f i c a t i o n s t e e l o r n i c k e l c y l i n d e r s ) 
E) A n t i c i p a t e d y e a r l y volumes (84 pounds) 

Boron T r i f l u o r i d e i s a c o l o r l e s s gas w h i c h has a p e r s i s t e n t , i r r i t a t i n g , 
a c i d i c o dor and w h i c h h y d r o l y z e s i n m o i s t a i r t o form dense w h i t e fumes. 

A) N o n l i q u e f i e d gas a t v a r y i n g p r e s s u r e s up t o 2000 p s i g . 
B) CGA o u t l e t number (180/330) 
C ) P r e s s u r e r e l i e f d e v i c e (CG-4,CG-5) 
D) DOT s p e c i f i c a t i o n s ( 3 A ,3AA,3B,3E) 
E) A n t i c i p a t e d y e a r l y volumes (24 pounds) 

C h l o r i n e i s a g r e e n i s h - y e l l o w , nonflammable gas w i t h a d i s t i n c t i v e , 
pungent odor. 

A) Vapor p r e s s u r e a t 80 degrees F (118.16 p s i a ) 
B) CGA o u t l e t number (110/180/660) 
C) P r e s s u r e r e l i e f d e v i c e s (CG-2) 
D) DOT s p e c i f i c a t i o n s ( 3A ,3AA,3E,3BN) 
E) A n t i c i p a t e d y e a r l y volumes (172 pounds) 

S u l f u r D i o x i d e i s a c o l o r l e s s gas w i t h a c h a r a c t e r i s t i c pungent odor. 

A) Vapor p r e s s u r e a t 70 degrees F (49.1 p s i a ) 
B) CGA o u t l e t number (110/180/660) 
C) P r e s s u r e r e l i e f d e v i c e s (CG-2) 
D) DOT s p e c i f i c a t i o n s (3A,3AA,3E,3BN) 
E) A n t i c i p a t e d y e a r l y volumes (104 pounds) 

C a u s t i c S c r u b b e r : 
A) Hydrogen C h l o r i d e 
B) Hydrogen Bromide 
C) Boron T r i c h l o r i d e 
D) Boron T r i f l u o r i d e 
E) C h l o r i n e 
F) S u l f u r D i o x i d e 

A c i d S c r u b b e r : 
A) Ammonia 
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) B a s i c Equipment Overview: 

A) P r e s s u r e r e g u l a t o r ( S t a i n l e s s S t e e l ) model 250 o r e q u i v a l e n t 
B) A p p r o p r i a t e CGA v a l v e w i t h T-purge 
C) 3 f o o t s t a i n l e s s s t e e l hose. 
D) Bacharach-EIT S e r i e s 4600 G a s P l u s o r e q u i v a l e n t gas m o n i t o r 
E) G l ove box and d i s p e r s i o n components. 
F) E x i s t i n g R e a c t o r system 

D u r i n g c y l i n d e r downloading, t h e gas m o n i t o r must be o p e r a t i n g . 
I f t h e m o n i t o r d e t e c t s a r e l e a s e o f one o f t h e compressed g a s e s , a l l 
o p e r a t i o n s i n the a r e a w i l l c ease. I f a r e p o r t a b l e q u a n t i t y o f a 
compressed gas i s r e l e a s e d , t h e f a c i l i t y C o n t i n g e n c y P l a n must be 
e n a c t e d . No l a b pack p o u r - o f f o p e r a t i o n s can t a k e p l a c e d u r i n g 
c y l i n d e r d o w n l o a d i n g . 

1. O p e r a t i o n a l P r o c e d u r e s : (NORMAL CYLINDERS) 

A) Secure c y l i n d e r i n c y l i n d e r clamp t o h o l d w h i l e 
d ownloading. P l a c e CGA f i t t i n g t o SS S e r i e s 250 
r e g u l a t o r . Note and v e r i f y p r e s s u r e . 

B) 125% o f t h e t h e o r e t i c a l amount o f s o l v e n t ( n o t e * * 
r e f e r e n c e c a l c u l a t i o n s below) w i l l be used t o n e u t r a l i z e 
t h e c y l i n d e r c o n t e n t . A minimum of 1000 g a l l o n s o f 
aqueous m i x t u r e a l o n g w i t h m i x i n g w i l l a i d i n t h e d i f f u s i o n 
o f t h e gas i n the r e a c t o r . The pH o f t h e s o l v e n t w i l l be 
t e s t e d each time 4 c y l i n d e r s a r e downloaded.. 

C) Open c y l i n d e r v a l v e / r e g u l a t o r , l e t c o n t e n t s download i n t o 
r e a c t o r . (Note: The s o l u b i l i t y d a t a f o r c h l o r i n e i s 
.562g c h l o r i n e gas /100g water) C h l o r i n e gas has t h e l o w e s t 
s o l u b i l i t y i n water. 70.30 l b ' s o f c h l o r i n e gas c a n be 
a b s o r b e d i n 1500 g a l l o n s o f w a t e r . U s i n g a s a f e t y f a c t o r of 
2, and a f l o w r a t e of .4 LB's a minute c y l i n d e r s can be 
downloaded f o r 87 minutes. The s l o w f l o w r a t e o f . 4 l b ' s 
p e r minute w i l l ensure adequate m i x i n g and r e s i d e n c e t i m e . 

D) C l o s e the c y l i n d e r v a l v e and open the n i t r o g e n T-purge. 
Purge r e g u l a t o r of any r e m a i n i n g gas. Turn t h e r e g u l a t o r 
o u t f l o w c o n t r o l v a l v e t o t h e l e f t t o shut o f f n i t r o g e n 
f l o w . Open the c y l i n d e r v a l v e and p r e s s u r i z e t h e c y l i n d e r 
t o 4 0 p s i . C l o s e N i t r o g e n T-purge and open c y l i n d e r r e g u l a t o r 
by t u r n i n g o u t f l o w v a l v e t o t h e l e f t 1/4 t u r n . A l l o w n i t r o g e 
t o v e n t i n t o the s c r u b b e r . D i s c o n n e c t , and t a g c y l i n d e r . 
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2. O p e r a t i o n a l P r o c e d u r e s : (LECTURE CYLINDERS ONLY) 

A) Secure c y l i n d e r i n c y l i n d e r clamp t o h o l d w h i l e 
d o w n l o a d i n g . P l a c e c y l i n d e r i n t o d r y i c e / a l c o h o l b a t h t o 
reduce t e m p e r a t u r e and p r e s s u r e . P l a c e CGA f i t t i n g t o SS 
S e r i e s 250 r e g u l a t o r o r e q u i v a l e n t . Note and v e r i f y p r e s s u r e 
A t t a c h a 3 f t SS hose t o t h e f l o w c o n t r o l v a l v e on t h e l e f t 
s i d e o r o u t f l o w p o r t on t h e r e g u l a t o r . 

B) Open c y l i n d e r v a l v e / v a l v e stem (1/4 open), l e t c o n t e n t s 
download i n t o c o l d w a t e r i n t h e c o l l e c t i o n c o n t a i n e r (5 
g a l l o n p a i l ) l o c a t e d i n s i d e g l o v e box t o c o n t r o l fuming. 

Note: T h i s p r o c e d u r e w i l l p r o t e c t p r o c e s s equipment from 
becoming c o r r o d e d due t o e x c e s s i v e fuming of c o r r o s i v e gases 
and p r o l o n g the l i f e o f t h e s e r v i c e equipment. The 
c o l l e c t i o n c o n t a i n e r w i l l a l s o be u t i l i z e d f o r r i n s i n g o f 
the r e s i d u a l gas from t h e L e c t u r e C y l i n d e r w h i l e i n 
containment t o e l i m i n a t e any fuming p r i o r t o the L e c t u r e 
c y l i n d e r b e i n g removed from t h e g l o v e b o x . T h i s p r o c e d u r e i s 
not adequate nor i n t e n d e d t o a b s o r b p r o c e s s gas p r i o r t o 
e n t e r i n g t h e c a u s t i c r e a c t o r as no c h e m i c a l r e a c t a n t w i l l 
be u t i l i z e d . 

Exhaust v a p o r s t h r o u g h r e a c t o r system c o n t a i n i n g a p p r o p r i a t e 
s c r u b b e r s o l u t i o n t o i n s u r e a b s o r p t i o n o f gases. The 
o p e r a t i o n w i l l be c o n d u c t e d i n s i d e a g l o v e box to p r o v i d e 
c o ntainment of v a p o r s as t h e y p r o c e e d i n t o the r e a c t o r 
f o r t r e a t m e n t / a b s o r p t i o n . 

C) C l o s e the c y l i n d e r v a l v e and open the n i t r o g e n T-purge. 
Purge r e g u l a t o r o f any r e m a i n i n g gas. Turn the r e g u l a t o r 
o u t f l o w c o n t r o l v a l v e t o t h e l e f t t o shut o f f n i t r o g e n 
f l o w . Open the c y l i n d e r v a l v e and p r e s s u r i z e the c y l i n d e r 
t o 4 0 p s i . C l o s e N i t r o g e n T-purge and open c y l i n d e r 
r e g u l a t o r by t u r n i n g o u t f l o w v a l v e t o the l e f t 1/4 t u r n . 
A l l o w n i t r o g e n t o vent i n t o t h e s c r u b b e r . 

D) Remove v a l v e assembly from t h e downloaded c y l i n d e r and 
t h o r o u g h l y r i n s e the c y l i n d e r i n the c o n t a i n e r o f c o l d water 
l o c a t e d i n the g l o v e box. T h i s w i l l e l i m i n a t e any fuming as 
the c y l i n d e r i s removed from t h e g l o v e box. D i s p o s e o f t h e 
empty, n i t r o g e n purged, and t r i p l e r i n s e d c y l i n d e r as s c r a p 
m e t a l . 
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A b s o r p t i o n / E m i s s i o n C a l c u l a t i o n s : 

1.1 l b s . Anhydrous Hydrogen C h l o r i d e / p e r pound Sodium 
H y d r o x i d e w i l l y i e l d Sodium C h l o r i d e and water . 

HCL+NaOH NaCl+H20 

0.49 l b s . Anhydrous Hydrogen Bromide/per pound Sodium 
H y d r o x i d e w i l l y i e l d Sodium Bromide and w a t e r . 

HBr+NaOH NaBr+H20 

2.88 pounds o f Ammonia/per pound o f s u l f u r i c a c i d 
w i l l y i e l d ammonium s u l f a t e . 

2NH3 + H2S04 [NH4]2 S04 

0.46 l b s . Boron T r i c h l o r i d e / p e r pound water 
w i l l y i e l d B o r i c A c i d and H y d r o c h l o r i c A c i d 

BC13+3H20 H3B03+3HC1 

1.63 l b s . Boron T r i f l u o r i d e / p e r pound C a l c i u m 
H y d r o x i d e w i l l y i e l d C a l c i u m F l u o r i d e and B o r i c O x ide. 

2BF3+3Ca [OH] 2 3CaF2+2H20 

1.13 l b s . C h l o r i n e / p e r pound Sodium H y d r o x i d e w i l l 
y i e l d Sodium H y p o c h l o r i t e and Sodium C h l o r i d e . 

C l 2 + 2Na0H NaOCI +NaCl+H20 

1.25 l b s . S u l f u r D i o x i d e / p e r pound Sodium H y d r o x i d e 
w i l l y i e l d Sodium S u l f i t e and water. 

SO2+H20 H2S03 
H2S03+2NaOH Na2S03 + 2H20 
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HOYER-SCHLESINGER-TURNERJnc. 
CONSULTING ENGINEERS 

3074 University Ave. 
Highland Park, IL 60035 

Phone: 847/461-0470 Fax: 847/266-9829 

'•73 

I hereby c e r t i f y t h a t I, the u n d e r s i g n e d am a P r o f e s s i o n a l Engineers-
l i c e n s e d t o p r a c t i c e i n the S t a t e of I l l i n o i s . I f u r t h e r c e r t i f y that t;he% 
p r o p o s e d m o d i f i c a t i o n of the p r o c e d u r e s and equipment f o r the downloading^^ 

i n t o the e x i s t i n g r e a c t o r was designed ;uhde1t 
the d e s i g n i n c o r p o r a t e s good J " ~ "~'r '̂y~* 
s u i t a b l e f o r i n t e n d e d use. 

gases t o be downloaded, l o c a t i o n , ventilfi 

of the 
c y l i n d e r s o f compressed gases 
my d i r e c t s u p e r v i s i o n and 
p r a c t i c e s . The equipment i s 
changes i n t y p e s o f compressed 
o r m o n i t o r i n g . 

I c e r t i f y under p e n a l t y o f law t h a t t h i s document and a l l attachment 
were p r e p a r e d under my d i r e c t i o n o r s u p e r v i s i o n i n a c c o r d a n c e w i t h a'; 
d e s i g n e d t o a s s u r e t h a t q u a l i f i e d p e r s o n n e l p r o p e r l y g a t h e r and e v a l u a t e ! 
i n f o r m a t i o n s u b m i t t e d . Based on my i n q u i r y o f t h e p e r s o n o r personST 
manage the system, o r those p e r s o n s d i r e c t l y r e s p o n s i b l e f o r ga^'he'^i'ncu 
i n f o r m a t i o n , the i n f o r m a t i o n s u b m i t t e d i s , t o t h e b e s t o f my knowie'dgeT"' 
b e l i e f t r u e , a c c u r a t e and com p l e t e . I am aware t h a t t h e r e ' a r e signojj 
p e n a l t i e s f o r s u b m i t t i n g f a l s e i n f o r m a t i o n , i n c l u d i n g ;the p o s s i b i ^ f " 
f i n e and imprisonment f o r knowing v i o l a t i o n s . 

E n g i n e e r S e a l 

.-VCC 
Amos T u r n e r 

H o y e r - S c h l e s i n g e r - T u r n e r , 
3074 U n i v e r s i t y Avenue 
H i g h l a n d Park, I L 60035 
(847)681-0470 

Oat. 

Inc . 
LICENSED X 

\ PROFESSIONAL j 
ENGINEER " 

\. • N . — / 
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CONSTRUCTION CERTIFICATION 

This statement is to be completed by both the responsible officer and the registered professional engineer 
upon completion of construction in accordance with 35 IAC Section 702.126. Submit one copy ofthe 
certification with original signatures and two additional copies (four additional copies for UIC wells). 
Forward these certification statements and any information required by the permit to the following address: 

Illinois Environmental Protection Agency 
Bureau of Land- #33 
Permit Section 
1021 North Grand Avenue East 
Post Office Box 19276 
Springfield, Illinois 62794-9276 

FACILITY NAME: Clean Harbors Services, Inc. 

IEPA SITE CODE: 0 3 1 6 0 0 0 0 5 1 

U.S. EPA LD NO.: LL P 0 0 0 6 0 8 4 7 1 

PART B PERMIT LOG #/TJIC PERMIT ft: B ~ 1 6 

PERMIT (OR MODIFICATION) ISSUANCE DATE: 09/30/93 (08/06/97) 

PERMIT CONDITION NO. REQUIRING CERTIFICATION: 1 1 D' 1' a 

. . Onit 61 
The Additional Pumping station - has been constructed in accordance with the specifications 
in the Part B/UIC Permit. Documentation that the construction was in accordance with the permit is 
contained in the enclosed report. I certify under penalty of law that-this document and all attachments were 
prepared under my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the information, the 
information submitted is, to the best of my knowledge and belief, true, accurate, and.compiete. I am aware 
that there are significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations. 

Pp**^**-$ < ^ ^ & ^ £ ^ u ^ ^ • - MICHAEL PETKOVICH. GENERA T. MANMEP 
Signature of Owner/Operator Name and Title 

Signature of Registered Brfc. *s Name of Registered P.E. and 
•* Illinois Registration Number 

Date (P.E. SEAL) 

This Agency is authorized lo require this inlormauon under Illinois 

•*" D E G l C T P R F n *• Iff3 "̂ Revised Statures. 1979. Chapter 111 2. Section 1039. Disclosure of 

- • \ Z 'his information is required under that Section. Failure to do so may 

PROFESSIONAL J 2 prevent this form from being processed and could result in your 

; ENGINEER •* j application being denied. This form has been approved by the Forms 

Of ,»* * ? Management Center. 



[tfYfc/i M E C A ENGINEERING CORP. OF AMERICA 
5539 Indianapolis Blvd. East Chicago, IN 46312 (219)397-0100 FAX (219) 397-0164 e-mailmecaeng@netnitco.net 

October 25, 2002 

Illinois Environmental Protection Agency 
Bureau of Land #33 
Permit Section 
1021 North Grand Avenue East 
Springfield, IL 62794-9276 

R E : 0316000051 
Clean Harbor Services, Inc. 
ILD000608471 
R C R A Permit Log No. 16 

Dear Sir: 

I hereby certify that I, the undersigned am a Professional Engineer, Licensed to practice 
in the State of Illinois. 

Clean Harbors has submitted an application for a Class 2 Modification to the subject 
facility Unit 61. I have inspected the piping installed for the modification (additional pump system). 
I certify under penalty of law that the piping installation was designed and installed in a manner 
that is properly supported and protected against physical damage and excessive stress due to 
settlement, vibration, expansion or contraction. I further certify that the pressure test of the piping 
system was performed in a proper and acceptable rnanner. 

Respectively submitted, 
M E C A Engineering Corporation of America 

Kenneth D. Spau>tfhg P. E. / 
Licensed Professional Engineer 
Illinois License No. 62-44249; Expiration Date: 2/28/03 

r ^ j REGISTERED \ & \ 

z \ PROFESSIONAL : I 

\ M \ ENGINEER f 

t 
% \ OF / V 



Appendix D-40 

Unit 25 Lab Pack Pour-off Emission Calculations, Engineering 
Certification 



FLAMMABLE LAB PACK POUR-OFF OPERATION 
CALCULATION FOR POTENTIAL 

PROCESS EMISSIONS 

Lab pack pour o f f o p e r a t i o n w i l l i n v o l v e v a r i o u s flammable 
o r g a n i c c h e m i c a l s i n s m a l l q u a n t i t i e s , c o n s o l i d a t e d based on 
mutual c o m p a t i b i l i t y . D u r i n g the p o u r - o f f o p e r a t i o n , some 
e m i s s i o n s w i l l o c c u r due t o the d i s p l a c e m e n t o f v a p o r s o c c u p i e d 
by the head space d u r i n g f i l l i n g and n a t u r a l v a p o r i z a t i o n into 
the head space of c h e m i c a l b e i n g p o u r e d . I n o r d e r t o compute the 
maximum p o t e n t i a l e m i s s i o n s , a w o r s t case s c e n a r i o has been 
c o n s i d e r e d , as d e s c r i b e d below. 

Assumption i s made t h a t t h e p o t e n t i a l f o r e m i s s i o n i s 
p r o p o r t i o n a l t o the p o t e n t i a l of t h e c h e m i c a l t o v o l a t i l i z e , 
w hich i n t u r n i s p r o p o r t i o n a l to the v a p o r p r e s s u r e of that 
compound. Among the compounds of i n t e r e s t , M e t h y l ene C h l o r i d e i s 
c o n s i d e r e d t o be the one t h a t would have h i g h e r p r o b a b i l i t y of 
b e i n g p r e s e n t i n l a b packs(more commonly found i n l a b packs and 
e x p e c t e d t o be r e c e i v e d i n f a i r l y l a r g e q u a n t i t y ) and that has a 
h i g h e s t Vapor P r e s s u r e t h a n the o t h e r l a r g e q u a n t i t y VOCs such as 
Acetone. 

A g a i n i n o r d e r t o e s t i m a t e p o t e n t i a l l y maximum e m i s s i o n rate, i t 
i s assumed t h a t 100% o f the m a t e r i a l p o u r e d o f f w i l l be Methylene 
C h l o r i d e . 

The e m i s s i o n s would o c c u r due t o f i l l i n g l o s s e s c a u sed by the 
d i s p l a c e m e n t of v a p o r s from the c o n t a i n e r b e i n g f i l l e d i n 
p o u r - o f f o p e r a t i o n . I t i s f u r t h e r assumed t h a t the d i s p l a c e d 
volume o f a i r would be s a t u r a t e d w i t h t h e compound under 
c o n s i d e r a t i o n . 

For the f i l l i n g l o s s e s e s t i m a t e s , A . P . I , f o r m u l a 28-145 i s used. 
The f o r m u l a i s t a k e n from "Hydrocarbon E m i s s i o n s From F i x e d Roof 
Tanks", Modern P o l l u t i o n C o n t r o l Technology, Volume I, R e s e a r c h 
and E d u c a t i o n A s s o c i a t i o n , NY, 1978. 

E q u a t i o n f o r f i l l i n g l o s s e s e s t i m a t e s : 

F = 3 * N(t) * K ( t ) * P(v) * V * r/10,000 

Where, 

N(t) 
K ( t ) 
P(v) 
V 
r 

F P r o c e s s E m i s s i o n , l b s / h r 
No. o f Drums f i l l e d / h r 
E m p i r i c a l drum t u r n o v e r f a c t o r 
Average s o l v e n t v a p o r p r e s s u r e i n p s i a 
Volume of s o l v e n t emptied, g a l l o n s / d r u m 
Average s o l v e n t d e n s i t y , l b s / g a l l o n 

Compound & P h y s i c a l Data: 



C o n s t i t u e n t : Methylene C h l o r i d e 
CAS Number : 75-09-2 
M o l e c u l a r Weight : 84.93 
Vapor P r e s s u r e a t 68 deg.F, P ( v ) : 6.5760 p s i a 
Average d e n s i t y , r : 11.12 l b s / g a l l o n 
C o n c e n t r a t i o n i n l i q u i d : 100% 

E m i s s i o n s E s t i m a t e : 

F o r the p o u r - o f f p r o c e s s , 

N ( t ) = 1/2 drum/hr, the assumed maximum thr o u g h p u t i s 
2,500 drums/yr. ( 1/2 drum/hr X 20 h r s / d a y X 250 
d a y s / y r . ) . OR = 137,500 g a l l o n s / y e a r . 

K ( t ) = 1. When the drum head space i s assumed t o be 

s a t u r a t e d v a p o r s ( w o r s t c a s e ) . 

V = 55 g a l l o n s / d r u m , Assumed drum f i l l e d c o m p l e t e l y . 

T h e r e f o r e , 

F = 3 * (1/2) * (1) * (6.576) * (55) * 11.12/10,000 

0.6033 l b s / h r . 

The p o u r - o f f o p e r a t i o n w i l l be c a r r i e d out under a s p e c i a l l y 
d e s i g n e d e n c l o s u r e which w i l l be m a i n t a i n e d under n e g a t i v e 
p r e s s u r e by e x h a u s t i n g 2,000 SCFM f r o m t h e e n c l o s u r e . The 
e m i s s i o n of v a p o r s from the p o u r - o f f o p e r a t i o n w i l l be c a p t u r e d 
v i a a d s o r p t i o n t h r o u g h a G r a n u l a r A c t i v a t e d Carbon(GAC) a d s o r b e r 
system. 

The GAC a d s o r p t i o n system w i l l c o n s i s t o f two s e t s o f c a r b o n 
beds o p e r a t e d i n p a r a l l e l , each s e t h a v i n g two beds. The two beds 
i n each s e t w i l l be connected i n s e r i e s . 

The v a p o r s from the hood w i l l be e x h a u s t e d by two-1,000 SCFM 
c a p a c i t y b l o w e r s , one f o r each s e t o f c a r b o n beds. 

The minimum c o n t r o l e f f i c i e n c y o f two c a r b o n beds c o n n e c t e d i n 
s e r i e s i s assumed t o be 95%. 

T h e r e f o r e , t h e p o t e n t i a l e m i s s i o n s a f t e r t h e c o n t r o l d e v i c e 

F * 0.05 

0.6033 * 0.05 

0.03 l b / h r 



L i f e Expectancy o f Carbon beds: 

Based on the m a n u f a c t u r e r ' s d a t a , the l o a d i n g c a p a c i t y o f the GAC 
f o r Methylene C h l o r i d e i s 39.8%. 

A l s o , assuming t h a t the a l l a d s o r p t i o n o c c u r s i n the f i r s t bed 
of each s e t ; 

the t o t a l q u a n t i t y of car b o n a v a i l a b l e = 2 setxlSOO l b s / b e d / s e t 

= 3,600 l b s . 

T h e r e f o r e , 

The t o t a l a d s o r p t i o n c a p a c i t y o f c a r b o n = 3,600 x 0.3 98 
= 1,432 l b s . o f methylene 

C h l o r i d e . 

Then the e s t i m a t e d time b e f o r e b r e a k t h r o u g h 

= 1,432 l b s / ( 0 . 6 0 3 3 x 24) l b s / d a y o f methylene 
c h l o r i d e 

= 9 9 days. 

U s i n g a f a c t o r o f s a f e t y = 2, 

The minimum break t h r o u g h time = 49.5 w o r k i n g days. 



FLAMMABLE LAB PACK POUR-OFF Clean Harbors 
Chicago Plant 

Analysis For Candidate Compound Selection 
To Determine Maximum Potential Emissions 

Compound in lab pack Volume % Volume Compounds in 
Gallons of 

Total 
higher volume 
than Methylene 

Chloride 

Cyclopentane 1 0.11% 
Formalin/Formaldehyde 18 2.06% 
Isopropanol 16 1.83% 
Oil 75 8.58% * 

Acetone 12 1.37% 
Ethanol 87 9.95% * 

Butyl Acetate 0.5 0.06% 
Methanol 73 8.35% * 

Butanol 6.5 0.74% 
Xylene 21.5 2.46% 
Toluene 25 2.86% 
Pentane 1 0.11% 
Trichloroethane 14 1.60% 
Methylene Chloride 67 7.66% Selected Comp. 
Phenol 57 6.52% 
Propylene Glycol 23 2.63% 
Pyridine 20 2.29% 
Ethylene Glycol 15 1.72% 
Freon 10 1.14% 
Carbon Tetrachloride 7 0.80% 
Propanol 10 1.14% 
Ethyl Acetate 10 1.14% 
Chlorobenzene 2 0.23% 
Cyclohexane 3 0.34% 
Benzene 13 1.49% 
Naptha 30 3.43% 
Acetonitrile 23 2.63% 
Chloroform 45 5.15% 
Trichloroethylene 4 0.46% 
Hexane 12 1.37% 
Aniline 8 0.91% 
MEK 15 1.72% 
Diesel Fuel 24 2.74% 
Dichloroethane 5 0.57% 
acetaldehyde 1 0.11% 
Methyl Methacrylate 2 0.23% 
Perchloroethylene 8 0.91% 
Pentanol 1 0.11% 
Octanol 1 0.11% 
Bromohexane 1 0.11% 
Chloroacetone 6 0.69% 
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FLAMMABLE LAB PACK POUR-OFF Clean Harbors 
Chicago Plant 

Analysis For Candidate Compound Selection 
To Determine Maximum Potential Emissions 

Compound in lab pack Volume 
Gallons 

% Volume 
of 

Total 

Compounds in 
higher volume 
than Methylene 

Chloride 

Cyclohexanone 2 0.23% 
Dichlorobenzene 5 0.57% 
Pentachlorophenol 20 2.29% 
(D037 or no code only) 
Bromoform 1 0.11% 
Nitrobenzene 2 0.23% 
Cresols (o,m,p) 1 0.11% 
Acrylamide (1.) 13 1.49% 
Dimethyl Sulfoxide 5 0.57% 
DAB 6 0.69% 
DDT 1 0.11% 
Creosote 1 0.11% 
Nitrophenol 1 0.11% 
Furfural 1 0.11% 
Ethidium Bromide 3 0.34% 
2,4-D (1.) 1 0.11% 
Acrylonitrile 1 0.11% 
1 ,Bromo-3,Chloropropane 1 0.11% 
Benzyl alcohol 1 0.11% 
Bromopropane 1 0.11% 
THF 12 1.37% 
Acetophenone 2 0.23% 
2-Methyl-1 -propanol 1 0.11% 
Amyl alcohol 2 0.23% 
Toluidine (o,m,p) 1 0.11% 
Diaminobenzene 3 0.34% 
Dibromoethane 1 0.11% 
Dibromomethane 1 0.11% 
Benzaldehyde 1 0.11% 
Tetrachloroethane 1 0.11% 
Benzoquinone 2 0.23% 
Methyl Chloride 1 0.11% 
Nitrotoluene 1 0.11% 
dichlorobenzene 2 0.23% 
p-dimethyl amino azo- 1 0.11% 
benzene 
Ethylene bromide 1 0.11% 
Hexachlorobutadiene 1 0.11% 

Sample Total 874.5 100.00% 
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POWDERED LAB PACK POUR-OFF Clean Harbors 
Chicago Plant 

Compound in lab pack Volume 
Gallons 

% Volume 
of 

Total 
Thioacetamide 12 1.19% 
Phthalic anhydride 26 2.58% 
Maleic anhydride 7 0.70% 
Oxalic acid 4 0.40% 
Lead Acetate 35 3.48% 
Barium Acetate 10 0.99% 
Silver Acetate 6 0.60% 
Phenol (s.) 53 5.27% 
Lindane 1 0.10% 
Cresol (s) 5 0.50% 
Acrylamide 44 4.37% 
Camphene 1 0.10% 
Saccharin 2 0.20% 
Lead Carbonate 4 0.40% 
Lead Citrate 1 0.10% 
Lead Tetraacetate 2 0.20% 
2.4-D (s.) 2 0.20% 
DDT 1 0.10% 
Phenacetin 2 0.20% 
Trypan blue 50 4.97% 
acetamide 11 1.09% 
chromium acetate 2 0.20% 
Thiourea 17 1.69% 
chlorobenzaldehyde 2 0.20% 
aminophenof 2 0.20% 
lead stearate 5 0.50% 
(o,m,p)-Toluidine (s.) 15 1.49% 
cadmium acetate 5 0.50% 
dichlorophenol 2 0.20% 
Ethidium bromide 10 0.99% 
Paraformaldehyde 86 8.55% 
Napthalene 104 10.34% 
Sulfur 257 25.55% 
Camphor 20 1.99% 
Dichlorobenzene 49 4.87% 
Lycopodium 10 0.99% 
Resorcinol 21 2.09% 
Paradichlorobenzene 64 6.36% 
Fluoranthene 1 0.10% 
Pentachloronitrobenzene 50 4.97% 
Toluidine 5 0.50% 

Total 1006 100.00% 
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ACIDS LAB PACK POUR-OFF Clean Harbors 
Chicago Plant 

Compound in lab pack Volume 
Gallons 

% Volume 
of 

Total 

Methane sulfonic acid 14 3.67% 
Formic acid 83 21.76% 
Lactic acid 1 0.26% 
Trifiuoroacetic acid 1 0.26% 
Glacial Acetic acid 66 17.30% 
Trichloroacetic acid 20 5.24% 
Acetic acid solution 89 23.33% 
Formaldehyde 20 5.24% 
Butyric acid 3 0.79% 
Phenylacetic acid 1 0.26% 
Propionic acid 8 2.10% 
Acetic anhydride 19.5 5.11% 
Glycolic acid 7 1.83% 
(hydroxyacetic acid) 
Hydrochloric acid 10 2.62% 
Valeric acid 2 0.52% 
Pyruvic acid 1 0.26% 
Toluene Sulfonic acid 1 0.26% 
Phosphoric acid 8 2.10% 
Nitric acid 3 0.79% 
Sulfamic acid 2 0.52% 
Octanoic acid 1 0.26% 
Hexanoic acid 1 0.26% 
Proprionic anhydride 1 0.26% 
Boric acid 4 1.05% 
Sulfuric acid 15 3.93% 

381.5 100.00% 
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ALKALINE LAB PACK POUR-OFF Clean Harbors 
Chicago Plant 

Compound in lab pack Volume 
Gallons 

% Volume 
of 

Total 

Ammonium Hydroxide 203 53.14% 
Ammonia Solution 100 26.18% 
Diethylamine 8 2.09% 
Diemethylformamide 4 1.05% 
Triethanolamine 10 2.62% 
Ethanolamine 10 2.62% 
Cyclohexylamine 1 0.26% 
Diethanolamine 10 2.62% 
Tribuylamine 1 0.26% 
Dimethyloctylamine 1 0.26% 
Diethylenetriamine 1 0.26% 
Ethylenediamine 5 1.31% 
Triethylenediamine 1 0.26% 
Butylamine 1 0.26% 
Diphenylamine 1 0.26% 
Dibutylamine 1 0.26% 
Dimethylamine 3 0.79% 
Triethylamine 8 2.09% 
Benzylamine 1 0.26% 
Triethanolamine 2 0.52% 
Potassium Hydroxide 5 1.31% 
Sodium Hydroxide 5 1.31% 

382 100.00% 
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ACID/ALKALINE SCRUBBER SYSTEM DESCRIPTION 

The a c i d i c and a l k a l i n e l a b - p a c k p o u r - o f f hoods w i l l be c o n n e c t e d 
to t h e i r r e s p e c t i v e packed tower s c r u b b e r s t o remove any gases 
and/or m i s t s emanating from the p o u r - o f f o p e r a t i o n . 

Each of the two systems w i l l c o n s i s t o f a v e r t i c a l packed tower 
s c r u b b e r w i t h an i n t e g r a l sump, r e c i r c u l a t i o n pump, r e c i r c u l a t i o n 
p i p i n g , exhaust f a n , i n t e r c o n n e c t i n g ductwork, c h e m i c a l f e e d 
system, c o n t r o l p a n e l and i n s t r u m e n t a t i o n s u c h as pH 
s e n s o r / c o n t r o l l e r and l e v e l c o n t r o l l e r . The p r o p o s e d v e r t i c a l 
packed s c r u b b e r s w i l l be C e i l c o t e model SPT-30-120 o r 
e q u i v a l e n t ) . Each s c r u b b e r i s 3 0 i n c h e s i n d i a m e t e r w i t h 120 
i n c h p a c k i n g bed h e i g h t and T e l l e r e t t e s #2-K p a c k i n g media. 

M a t e r i a l o f c o n s t r u c t i o n f o r the packed towers w i l l be v i n y l 
e s t e r r e s i n r e i n f o r c e d w i t h g l a s s . The p a c k i n g w i l l be 
p o l y p r o p y l e n e . 

The c h e m i c a l f e e d system f o r the a d d i t i o n o f c a u s t i c o r a c i d 
s o l u t i o n c o n s i s t s of a pH probe w h i c h i s i n s e r t e d i n t o the 
s c r u b b e r sump f o r c o n t i n u o u s s e n s i n g o f t h e s o l u t i o n pH. The pH 
s e n s o r i s co n n e c t e d t o an o n / o f f pH a n a l y z e r mounted i n the 
c o n t r o l p a n e l . The s i g n a l from the pH s e n s o r w i l l a c t i v a t e the 
o n / o f f m e t e r i n g pump to m a i n t a i n the pH range w i t h i n the pre-set 
range. The m e t e r i n g pump can a l s o be c o n t r o l l e d f o r manual f e e d 
o f c h e m i c a l on a p r e - s e t i n t e r v a l . 

The c i t y w ater s u p p l y w i l l be r e g u l a t e d i n t o t h e s c r u b b e r to 
m a i n t a i n the l i q u i d l e v e l o f the sump. The sump i s p r o v i d e d w i t h 
an o v e r f l o w p i p e d t o an o v e r f l o w c o l l e c t i o n t a n k . The l i q u i d 
a c cumulated i n t o the o v e r f l o w t a n k w i l l be pumped i n t o a 500 
g a l l o n s c r u b b i n g s o l u t i o n c o l l e c t i o n t a n k . 

Each s c r u b b e r w i l l have a gas f l o w o f 2000 SCFM a t ambient i n l e t 
t e mperature and scrubbant f l o w r a t e o f 5 0 GPM. 

ACID POUR-OFF SCRUBBER 

The s c r u b b i n g media w i l l be a 10% c a u s t i c s o l u t i o n m a i n t a i n e d a t 
a pH o f 9.5. 

Based on a r e p r e s e n t a t i v e sample of l a b pack s , A c e t i c A c i d was 
found t o be 40%. Due t o i t s v a p or p r e s s u r e , the p o t e n t i a l 
e m i s s i o n s a r e c a l c u l a t e d on the b a s i s t h a t 100% o f p o u r - o f f 
c h e m i c a l s a r e A c e t i c A c i d . 

To d e t e r m i n e the p o t e n t i a l e m i s s i o n s o f A c e t i c A c i d from t h e 
p o u r - o f f o p e r a t i o n , i t i s assumed t h a t d u r i n g the p o u r - o f f t h e 
head space i n the drum i s s a t u r a t e d and i s b e i n g d i s p l a c e d t o 
cause the e m i s s i o n s . 

For the f i l l i n g l o s s e s e s t i m a t e s , A . P . I , f o r m u l a 28-145 i s used. 



The f o r m u l a i s t a k e n from "Hydrocarbon E m i s s i o n s From F i x e d Roof 
Tanks", Modern P o l l u t i o n C o n t r o l Technology,,Volume I, R e s e a r c h 
and E d u c a t i o n A s s o c i a t i o n , NY, 1978. 

E q u a t i o n f o r f i l l i n g l o s s e s e s t i m a t e s : 

F = 3 * N(t) * K ( t ) * P(v) * V * r/10,000 

Where, 

F = P r o c e s s E m i s s i o n , l b s / h r 
N(t) = No. of Drums f i l l e d / h r 
K ( t ) = E m p i r i c a l drum t u r n o v e r f a c t o r 
P(v) = Average s o l v e n t v a p o r p r e s s u r e i n p s i a 
V = Volume o f s o l v e n t emptied, g a l l o n s / d r u m 
r = Average s o l v e n t d e n s i t y , l b s / g a l l o n 

Compound & P h y s i c a l Data: 

C o n s t i t u e n t 
CAS Number 
M o l e c u l a r Weight 
Vapor P r e s s u r e a t 68 deg.F, P(v) 

E m i s s i o n s E s t i m a t e : 

F o r t h e p o u r - o f f p r o c e s s , 

N(t) = 1/2 drum/hr, t h e assumed maximum 
throughput i s 2,500 drums/yr. ( 1/2 
drum/hr X 20 h r s / d a y X 250 
d a y s / y r . ) . OR = 137,500 g a l l o n s / y e a r . 

K ( t ) = 1. When the drum head space i s assumed 
t o be s a t u r a t e d v a p o r s ( w o r s t c a s e ) . 

V = 55 g a l l o n s / d r u m , Assumed drum f i l l e d 

c o m p l e t e l y . 

r • 8.79 l b s / g a l 

T h e r e f o r e , 

F = 3 * (1/2) * (1) * (0.2765) * (55) * 
8.79/10,000 
0.02 l b s / h r . 

A f t e r g o i n g t h r o u g h the wet s c r u b b e r w i t h a 95% removal 
e f f i c i e n c y , the p o t e n t i a l e m i s s i o n t o atmosphere w i l l be 0.001 
l b / h r . 

64-19-07 
60 . 05 
0.2765 D s i a 



ALKALINE POUR-OFF 

Based on the assessment of a r e p r e s e n t a t i v e sample o f a l k a l i n e 
p o u r - o f f s i t has been de t e r m i n e d t h a t about 80% of the l a b packs 
i n t h i s c a t e g o r y c o n t a i n Ammonia. 

W i t h an assu m p t i o n t h a t 10% of the ammonia w i l l be r e l e a s e d i n 
the gaseous form d u r i n g the p o u r - o f f , p o t e n t i a l e m i s s i o n s from 
t h i s - o p e r a t i o n can be computed as f o l l o w s : 

Assume 100 % of p o u r - o f f i s Ammonia, as a wo r s t case. 

T o t a l volume of poured c h e m i c a l s = 25 g a l s / h r . 
Average D e n s i t y o f ammonia s o l u t i o n s = 10 l b s / g a l 

E s t i m a t e d p o t e n t i a l e m i s s i o n s = 25 x 10 x 0.1 
25 l b s / h r . 

The a c i d s c r u b b e r w i l l have s u l f u r i c a c i d s o l u t i o n m a i n t a i n e d a t 
a pH o f 0.2 t o c a p t u r e ammonia. 

W i t h the c a p t u r e e f f i c i e n c y of 95%, the p o t e n t i a l e m i s s i o n s t o 
atmosphere = 25 x 0.05 =1.25 l b / h r . 



DUST COLLECTOR FOR POWDERS/SOLIDS POUR-OFF 

The l a b pack p o u r - o f f hood f o r p o w d e r s / s o l i d s w i l l be p o s i t i v e l y -
v e n t e d t h r o u g h a d u s t c o l l e c t o r t o c a p t u r e a i r b o r n e p a r t i c u l a t e s 
d u r i n g the p o u r - o f f p r o c e s s . 

The p r o p o s e d dust c o l l e c t o r u n i t i s a T o r i t model 2DF4 o r 
e q u i v a l e n t . The u n i t i s a c a r t r i d g e f i l t e r w i t h a downflow 
d e s i g n and 904 s q . f t . f i l t r a t i o n a r e a . T h i s u n i t w i l l o p e r a t e 
under vacuum and has been p r o v i d e d w i t h a u t o m a t i c v a l v e s f o r 
p u l s e c l e a n i n g c o n t r o l l e d by an a d j u s t a b l e p u l s e t i m e r and 
p h o t o h e l i c gauge t i e d t o an a u d i b l e a l a r m . The p u l s i n g w i l l o c c u r 
f o r two c a r t r i d g e s a t a t i m e . 

The u n i t c o n t a i n s f o u r r e p l a c e a b l e f i l t e r c a r t r i d g e s , an exhaust 
f a n w i t h a damper, and c o n t r o l p a n e l . The u n i t i s d e s i g n e d f o r 
an o u t d o o r o p e r a t i o n . 

C a p a c i t y 
F i l t r a t i o n a r e a 

E f f i c i e n c y 

2000 SCFM 
904 sq. f t . 

99.99 % on p a r t i c l e s 1/2 m i c r o n s and 
h i g h e r 

POTENTIAL PARTICULATE EMISSION CALCULATIONS 

The p o u r - o f f a c t i v i t y w i l l be c a r r i e d o u t a t a f i l l i n g r a t e o f 
1/2 drum p e r hour. 

Volume o f s o l i d s c o l l e c t e d 

Assumed Average b u l k d e n s i t y 

Weight o f s o l i d s c o l l e c t e d 

Maximum % a i r b o r n e s o l i d s 

P o t e n t i a l t o emit w/o c o n t r o l s 

C o n t r o l e f f i c i e n c y 

P o t e n t i a l maximum e m i s s i o n 

4 c u . f t . / h o u r 

60 l b s / c u . f t . 

240 l b s / h o u r 

5% 

12 l b s / h r o f p a r t i c u l a t e s 

99.99% 

0.0012 l b / h r . 



WOY£R-SCI-IL£SINGER-TURNCRinc. 
3 0 0 west ddams s t r e e t c h i c a g o i l l i n o i s 6 0 6 0 6 te lephone 2 6 3 - 0 5 5 6 a r e a c o d e 312 

August 26, 1999 

I l l i n o i s Environmental Protection Agency 
Bureau of Land #33 
Permit Section 
1021 North Grand Avenue East 
P.O. BOX 19276 
S p r i n g f i e l d , IL 62794-9276 

R E J 0316000051 -- Cook County 
Clean Harbors Services, Inc. 
ILD00060S471 
RCRA Permit Log No. 16 
RCRA Permit F i l e 

Dear S i r t 

I hereby c e r t i f y that I, the undersigned am a 
Professional Engineer, licensed to •practice i n the State Of 
I l l i n o i s . 

I c e r t i f y 
proposed area: 

under penalty of law chat the following 

-Unit 25 -modification to allow flammable and reactive 
container storage, pbur-off of lab pack 
containers and addition of a truck loading/ 
unloading pad for one truck 

was designed i n accordance with good engineering practices. 

The atruotui-al i n t e g r i t y of 
system and the design of the modi 
sui t a b l e for the intended use. 
containment slabs are designed for t 
maintain s t r u c t u r a l i n t e g r i t y 
Protecto-Crete 900 and Protecto-Coat 
as manufactured by Dudick, Inc. or 
storage bays and ramps, and for the 
suita b l e for i t s intended use. 

Respectively submitted, 
Hoyar-Schlaelnger-Turner, Inc. 

the secondary containment 
f i c a t i o n s to Unit 25 are 
Foundations, f l o o r s and 

he intended loads and w i l l 
without f a i l u r e . The 
900 v i n y l ester coatings, 
equivalent, for the drum 

truck pad respectively are 

Amors Turner 
Licensed Professional Engineer 

I l l i n o i s License No. 19471; expiration date 11/30/99^' V" 19471 \ 
/^••••••™x<? 

\ 
$ \ P R O F E S S I O N A L S 

^ E N G I N E E R / 

V O F / * 

'"'Witn** 



r- WOYQ^SCWLESINGER-TURNGR 
E N G I N E E R S - C O N S T R U C T O R S 

3 0 0 west adams s t r e e t c K t c a g o i l l i n o i s 6 0 6 0 6 t e l e p h o n e 2 6 3 - 0 5 5 6 a r e a c o d e 312 

CONTAINMENT CAPACITY CALCULATIONS FOR UNIT 25 TRUCK PAD 

REQUIRED CAPACITY 

(A) Volume of 88-55 Gal. drums- 88x55- 4840 gallons 
10* of t o t a l volume - 484 gallons 

(B) P r e c i p i t a t i o n allowance for maximum r a i n f a l l of 4.7 inches 
(4.7/12)'x45'xl3.34'x7.481 - 1,759 gallons 

TOTAL REQUIRED CAPACITY - 2.243 

AVAILABLE CAPACITY 

(A) Volume of the sump 
«2'x2'x2'x7.4Bl - 59 gallons 

(B) Volume of large sloped B e c t i o n 
=1/2X12'X43'X2,67'X7.481 = 5,153 gallons 

(C) Volume of small sloped section 
=l/2xl2'x2'x2.62'x7.481 = 235 gallonB 

TOTAL AVAILABLE CONTAINMENT CAPACITY - 5,447 gallons 

Amos Turner 
Licensed Professional Engineer 

I l l i n o i s License No. 19471; expiration date il/30/99 

*v / 19471 \ ^ 

* ? L I C E N S E D - * " : 

\ P R O F E S S I O N A L 1 

* E N G I N E E R * 

'""W/ill"* 
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5 - 6 " 

BUCKET FOR 
COMPATIBILITY 

VAPOR TIGHT. 
LIGHT 

FIREKUPPRESON SYSTEM 
W/INFRARED SENSOR 

I 

TEMPERED GLASS 
ANGLED SASH 

STAINLESS STEEL 
VERTICAL SASH 

11'-0" 

2'x5' WORK 
TABLE 

VERTICAL RISING SASH 
w/COUNTER WEIGHT 

16 GA. #304 STAINLESS STEEL 
RECTANGULAR DUCT COLLAR 
2 - REQUIRED 
CONNECT TO 2000CFM BLOWER 

PLENUM 
CHAMBER 

/ / 19471 
£ ; L I C E N S E D X $ 
S : i P R O F E S S I O N A L \ $ 
i « V E N G I N E E R £ 

B j C H A N f a t m o l ) M CONFIGURATION UAJLU.M .JA.M.L 

B/2B/d0 

A P A R T P E R M l l ^ I R C A T I Q N L u A - " - ^ - ! -

leanHarboh 
1601 
Mitm. K—iiimtia catn 

>C7Bi> r u CLEAN HARBORS SERVICES, INC. 
11 BOO S . S T O N Y ISLAND A V E . 

CHICAGO, ILUN0IS 6 0 6 1 7 

LAB PACK POUR-OFF HOOD 

•"•mii-my 
00 HOT ' 



Appendix D-41 

Building 42 Subpart BB/CC Emission Calculations, 
Engineering Certification, Potential Pathways to Humans or 

Environmental Receptors 

) 



e a n H a r b p r 
ENVIRONMENTAL SERVICES, INC. 

11800 SOUTH STONY ISLAND AVENUE • CHICAGO, IL 60617 

(773) 646-6202 • FAX (773) 646-6381 

Visit our Website at www.cleanharbors.com 

C e r t i f i e d M a i l #P475353703 

J a n u a r y 12, 1999 

Mr. Mark A. S c h o l l e n b e r g e r , P.E. 
Bureau o f Land - Pe r m i t S e c t i o n 
I l l i n o i s E n v i r o n m e n t a l P r o t e c t i o n Agency 
1021 N o r t h Grand Avenue E a s t * , „. 
P.O. Box 19276 V',*J. 
S p r i n g f i e l d , IL 62794-9276 

Dear Mr. S c h o l l e n b e r g e r : 

C l e a n Harbors S e r v i c e s , Inc. (CHSI) i s submitting 
a d d i t i o n a l i n f o r m a t i o n c o n c e r n i n g t he can and g l a s s crusher 
a p p l i c a t i o n . S p e c i f i c a l l y , t o demonstrate t h i s operation 
meets t h e r e q u i r e m e n t s of 40 CFR 264 Subpart CC. The 
Standards c o v e r e d by t h e o p e r a t i o n i n c l u d e c o n t a i n e r s , closed 
v e n t systems and c o n t r o l d e v i c e s . r 

C o n t a i n e r s t o be p r o c e s s e d t h r o u g h the can and glass 
c r u s h e r a r e 5 g a l l o n s o r l e s s i n c a p a c i t y . These containers 
a r e l e s s t h a n t h e c a p a c i t y r e q u i r e d t o s u b j e c t them t o Subpart 
CC. A f t e r p r o c e s s i n g , t he l i q u i d s a r e c o l l e c t e d i n 55 g a l l o n 
drums m e e t i n g a p p l i c a b l e US DOT r e g u l a t i o n s on packaging 
h a z a r d o u s m a t e r i a l s f o r t r a n s p o r t a t i o n (49 CFR 178) . The 
c o v e r and c l o s u r e d e v i c e w i l l be s e c u r e d p r o m p t l y upon 
c o n c l u s i o n o f the f i l l i n g o p e r a t i o n . If i n t e r m i t t e n t f i l l i n g 
o c c u r s , the c o v e r and c l o s u r e d e v i c e w i l l be r e c l o s e d / 
r e s e c u r e d when: 

a) the f i n a l volume i s r e a c h e d 
b) c o m p l e t i o n o f th e b a t c h w i t h no m a t e r i a l a d d i t i o n s 

w i t h i n 15 minutes 
c) p e r s o n l o a d i n g t h e c o n t a i n e r l e a v e s t h e b u i l d i n g 
d) can and g l a s s c r u s h e r i s shutdown 

A f t e r t h e c o v e r and c l o s u r e d e v i c e have been s e c u r e d , a v i s u a l 
i n s p e c t i o n l o o k i n g f o r c r a c k s , h o l e s , gaps o r open spaces into 
the i n t e r i o r o f the c o n t a i n e r w i l l be performed. Any 
c o n t a i n e r i n s t o r a g e f o r more t h a n one y e a r w i l l be v i s u a l l y 
r e i n s p e c t e d . 

The can and g l a s s c r u s h e r o p e r a t e s under a hood c o n n e c t e d 
to a c l o s e d v e n t system t o r o u t e gases, v a p o r s and fumes from 
the hazardous waste t o c o n t r o l d e v i c e d e s i g n e d and o p e r a t e d t o 

J
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reduce t h e t o t a l o r g a n i c c o n t e n t of the i n l e t v a p o r stream by 
at l e a s t 95% by w e i g h t . The c l o s e d v e n t system i s d e s i g n e d 
and . , w i l l be o p e r a t e d w i t h no d e t e c t a b l e e m i s s i o n s , ...as 
i n d i c a t e d by an i n s t r u m e n t r e a d i n g o f l e s s t h a n 500 ppmv above 
background as d e t e r m i n e d by t h e p r o c e d u r e i n 40 CFR 264.1034 
(b) and by v i s u a l i n s p e c t i o n s . The d e s i g n c e r t i f i c a t i o n 
i n d i c a t i n g the u n i t w i l l o p e r a t e w i t h no d e t e c t a b l e e m i s s i o n s 
i s i n c l u d e d as a t t a c h m e n t 1. The i n i t i a l l e a k d e t e c t i o n 
m o n i t o r i n g u s i n g the p r o c e d u r e s s p e c i f i e d i n 40 CFR 
264.1034(b) w i l l be c o n d u c t e d on o r b e f o r e the u n i t becomes 
o p e r a t i o n a l f o r a l l c l o s e d - v e n t system j o i n t s , seams o r o t h e r 
c o n n e c t i o n s t h a t a r e p e r m a n e n t l y o r semi-permanently s e a l e d . 
A f t e r i n i t i a l l e a k d e t e c t i o n m o n i t o r i n g , t h e u n i t w i l l be 
i n s p e c t e d and m o n i t o r e d as f o l l o w s : 

C l o s e d - v e n t system j o i n t s , seams o r o t h e r c o n n e c t i o n s 
t h a t are p e r m a n e n t l y o r s e m i - p e r m a n e n t l y s e a l e d s h a l l be 
v i s u a l l y i n s p e c t e d a n n u a l l y f o r d e f e c t s which c o u l d 
r e s u l t i n a i r e m i s s i o n s . D e f e c t s i n c l u d e , but a r e not 
l i m i t e d t o , v i s i b l e c r a c k s , h o l e s , gaps o r loose 

c o n n e c t i o n s . I f any component i s r e p a i r e d o r r e p l a c e d or 
t h e c o n n e c t i o n i s u n s e a l e d , t h e component o r c o n n e c t i o n 
w i l l be m o n i t o r e d u s i n g t h e p r o c e d u r e s s p e c i f i e d i n 40 
CFR 264.1034(b) t o demonstrate t h a t i t o p e r a t e s w i t h no 
d e t e c t a b l e e m i s s i o n s . 

D e t e c t a b l e e m i s s i o n s , as i n d i c a t e d by v i s u a l i n s p e c t i o n , o r by 
an i n s t r u m e n t r e a d i n g g r e a t e r t h a n 5 00 ppmv above background, 
w i l l be c o n t r o l l e d as soon as p r a c t i c a b l e , but no l a t e r t h a n 
15 c a l e n d a r days a f t e r t h e e m i s s i o n i s d e t e c t e d . A f i r s t 
a ttempt a t r e p a i r s h a l l be made no l a t e r t h a n 5 c a l e n d a r days 
a f t e r t h e e m i s s i o n i s d e t e c t e d . 

The c l o s e d v e n t system and carbon a d s o r p t i o n system w i l l be 
o p e r a t e d a t a l l t i m e s when e m i s s i o n s are v e n t e d t o them. 

I n c l u d e d as Attachment 2, i s d e s i g n a n a l y s i s w h i c h 
demonstrates the c a r b o n beds w i l l reduce the t o t a l o r g a n i c 
c o n t e n t o f the i n l e t v a p o r s t r e a m by 95%. The o p e r a t i n g 
p a r a m e t e r s i n t h i s a n a l y s i s r e p r e s e n t o p e r a t i n g c o n d i t i o n s 
at t h e h i g h e s t l o a d o r c a p a c i t y l e v e l e x p e c t e d t o o c c u r . 

A f l o w i n d i c a t o r s e n s o r w i l l be i n s t a l l e d t o p r o v i d e a r e c o r d 
of t h e vent stream f l o w i n t h e c l o s e d vent system a t l e a s t 
once each hour. A p r e s s u r e measurement d e v i c e w i l l be 
i n s t a l l e d i n a r e a d i l y a c c e s s i b l e l o c a t i o n t o v e r i f y t h a t 
n e g a t i v e p r e s s u r e i s b e i n g m a i n t a i n e d i n the c l o s e d v e n t 
system when o p e r a t i n g . 
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The c l o s e d v e n t system w i l l not i n c l u d e any bypass devices 
t h a t c o u l d be used t o d i v e r t the gas o r v a p o r s t r e a m to the 
atmosphere b e f o r e e n t e r i n g the c o n t r o l d e v i c e . Low leg 
d r a i n s , h i g h p o i n t b l e e d s , a n a l y z e r v e n t s , open-ended valves ŵ *'< 
o r l i n e s , s p r i n g l o a d e d p r e s s u r e r e l i e f v a l v e s and other 
f i t t i n g s used f o r s a f e t y purposes a r e n o t c o n s i d e r e d bypass 
d e v i c e s . • J>^J^*f! S 

A c a r b o n a d s o r p t i o n system w i l l be u s e d as the c o n t r o l device ~~ 
f o r t h e can and g l a s s c r u s h e r . D u r i n g p e r i o d s o f planned 
r o u t i n e maintenance o r a c o n t r o l d e v i c e system malfunction, 
t h e c o n t r o l d e v i c e i s not r e q u i r e d t o r e d u c e t h e t o t a l organic ^7 
c o n t e n t o f t h e i n l e t v a p o r stream by 95%. P e r i o d s o f planned 
r o u t i n e maintenance w i l l not exceed 240 hours a n n u a l l y . This 
w i l l be r e c o r d e d on a semiannual b a s i s d e s c r i b i n g t h e type of 
p r e v e n t i v e maintenance n e c e s s a r y f o r the next s i x months, 
p l a n n e d f r e q u e n c y o f maintenance, and l e n g t h s o f maintenance 
p e r i o d s . The r e p o r t w i l l a l s o d e s c r i b e p l a n n e d routine 
maintenance d u r i n g t h e p r e v i o u s s i x months i n c l u d i n g type of 
maintenance p e r f o r m e d and t o t a l number o f hours d u r i n g the s i x 
months t h e c o n t r o l d e v i c e did not reduce the t o t a l organic 
c o n t e n t of the i n l e t vapor s t r e a m by 95% d u r i n g planned 
r o u t i n e maintenance. C o n t r o l d e v i c e s y s t e m m a l f u n c t i o n s w i l l 
be c o r r e c t e d as soon as p r a c t i c a b l e a f t e r o c c u r r e n c e i n order 
t o m i n i m i z e e x c e s s a i r p o l l u t a n t e m i s s i o n s . Gases, vapors and 
fumes w i l l not be a c t i v e l y v e n t e d t o t h e c o n t r o l d e v i c e during 
p e r i o d s of p l a n n e d r o u t i n e maintenance o r c o n t r o l device 
system m a l f u n c t i o n e x c e p t when n e c e s s a r y t o v e n t t h e gases, 
vapors and/or fumes t o a v o i d an u n s a f e c o n d i t i o n or to 
implement m a l f u n c t i o n c o r r e c t i v e a c t i o n s o r planned 
maintenance a c t i o n s . 

A f t e r i n i t i a l s t a r t - u p o f the c a r b o n a d s o r p t i o n system, a l l 
a c t i v a t e d c a r b o n w i l l be r e p l a c e d w i t h new carbon w i t h i n 24 
hours o f when m o n i t o r i n g i n d i c a t e s t h e c o n t r o l d e v i c e d i d not 
reduce t h e t o t a l o r g a n i c c o n t e n t o f t h e i n l e t v a p o r s t r e a m by 
95%. M o n i t o r i n g w i l l be conducted e a c h day t h e can and g l a s s 
c r u s h e r o p e r a t e s . 

M a n i f e s t s f o r a l l shipments spent c a r b o n w i l l be m a i n t a i n e d a t 
the f a c i l i t y . No spent carbon w i l l be r e g e n e r a t e d o r d i s p o s e d 
o n - s i t e . A l l carbon removed from t h e c o n t r o l d e v i c e s w i l l be 
managed p e r t h e r e q u i r e m e n t s of 40 CFR264.1034 below: 

1) r e g e n e r a t e d / r e a c t i v a t e d i n a S u b p a r t X u n i t 

2) i n c i n e r a t e d as a hazardous waste 

3) burned i n an i n d u s t r i a l f u r n a c e o r b o i l e r 
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Records w i l l be m a i n t a i n e d a t the f a c i l i t y i n c l u d i n g d e s i g n " 
docu m e n t a t i o n , m o n i t o r i n g , o p e r a t i n g , and i n s p e c t i o n 
i n f o r m a t i o n f o r t h e c l o s e d - v e n t system and c a r b o n a d s o r p t i o n 
system. T h i s w i l l i n c l u d e : 

1) d e s c r i p t i o n and d a t e o f each m o d i f i c a t i o n * -V^^' C^-.'4 

2) i d e n t i f i c a t i o n o f o p e r a t i n g p a r a m e t e r s , d e s c r i p t i o n -
of m o n i t o r i n g d e v i c e and diagram of m o n i t o r i n g %c]0fetf, #• 
l o c a t i o n , and d a i l y i n s p e c t i o n f o r flow i n d i c a t i o n 
s e n s o r '•'2~%L*!T^ '*\ 

3) m o n i t o r i n g i n s p e c t i o n s o f c a r b o n a d s o r p t i o n s y s t e m ^ J ^ , ^ 
i n c l u d i n g d a t e and t i m e o f m o n i t o r i n g and r e a d i n g , . ' 
ca r b o n system s t a r t u p and shutdowns, records o f 
management o f c a r b o n i n c l u d i n g c a r b o n changes, 

o f f - s i t e shipments ^ - i * 

4) m o n i t o r i n g i n s p e c t i o n s o f c l o s e d v e n t system i n c l u d i n g 
v i s u a l and i n s t r u m e n t for i n i t i a l and continued 

o p e r a t i o n , and n e g a t i v e p r e s s u r e i n d i c a t o r s ' .>!-

5) r e c o r d s o f d e f e c t s o r l e a k s found, r e p a i r s made of the 
c l o s e d v e n t system i n c l u d i n g i n s t r u m e n t i d e n t i f i c a t i o n 
number, component i d e n t i f i c a t i o n number, o p e r a t o r ' s 
i d e n t i f i c a t i o n , d a t e s o f l e a k d e t e c t i o n , f i r s t r e p a i r 
attempt, and s u c c e s s f u l r e p a i r , s u c c e s s f u l r e p a i r 
r e a d i n g , r e p a i r d e l a y s and j u s t i f i c a t i o n s 

6) d a t e , time and d u r a t i o n o f each p e r i o d t h e c a r b o n 
system i s o p e r a t i n g below 95% r e d u c t i o n o f t o t a l 
o r g a n i c c o n t e n t o f t h e i n l e t v a p o r s t r e a m 

A se m i a n n u a l r e p o r t w i l l be s u b m i t t e d t o t h e r e g i o n a l 
a d m i n i s t r a t o r d e t a i l i n g d a t e s t h e car b o n a d s o r p t i o n s y s t e m 
o p e r a t e d below 95% r e d u c t i o n o f t o t a l o r g a n i c c o n t e n t of the 
i n l e t v a p o r s t r e a m and t h e c a r b o n bed was n o t r e p l a c e d within 
24 h o u r s . I f t h e c a r b o n beds are r e p l a c e d w i t h i n 24 hours 
d u r i n g the s i x month p e r i o d , no r e p o r t i s n e c e s s a r y . 

I f you have any f u r t h e r q u e s t i o n s r e g a r d i n g t h i s 
a d d i t i o n a l i n f o r m a t i o n , p l e a s e c o n t a c t me a t (773)646-6202. 

S i n c e r e l y , 

imes R. L a u b s t e d 
f a c i l i t y Compliance Manager 



I hereby c e r t i f y as F a c i l i t y Owner/Operator t h a t t h e car b o n 
a d s o r p t i o n bed system c o n t r o l d e v i c e i s d e s i g n e d t o o p e r a t e a t 
an e f f i c i e n c y o f 95% o r g r e a t e r r e d u c t i o n o f t o t a l o r g a n i c 
c o n c e n t r a t i o n from the c l o s e d vent system a s s o c i a t e d w i t h t h e 
can,a n d g l a s s c r u s h e r as dem o n s t r a t e d by the a t t a c h e d d e s i g n 
a n a l y s i s . T h i s d e s i g n a n a l y s i s c o n s i d e r s v e n t s t r e a m 
c o m p o s i t i o n , c o n s t i t u e n t c o n c e n t r a t i o n s , f l o w r a t e , r e l a t i v e 
h u m i d i t y and t e m p e r a t u r e . T h i s d e s i g n a n a l y s i s e s t a b l i s h e s 
t h e d e s i g n o u t l e t o r g a n i c c o n c e n t r a t i o n l e v e l , c a p a c i t y o f t h e 
c a r b o n bed, t y p e and o p e r a t i n g c a p a c i t y o f the a c t i v a t e d 
c a r b o n and d e s i g n c a r b o n replacement i n t e r v a l based on t h e 
t o t a l c a r b o n w o r k i n g c a p a c i t y and can and g l a s s c r u s h e r 
o p e r a t i n g s c h e d u l e . I a l s o c e r t i f y t h a t the o p e r a t i n g 
p a r a m e t e r s used i n t h i s d e s i g n a n a l y s i s r e a s o n a b l y r e p r e s e n t 
t h e c o n d i t i o n s t h a t e x i s t when the can and g l a s s c r u s h e r would 
be o p e r a t i n g a t the h i g h e s t l o a d o r c a p a c i t y l e v e l r e a s o n a b l y 
e x p e c t e d t o o c c u r . 

S i g n a t u r | Date 
/-?-?? 

Stephen E. D o v e l l , V i c e - P r e s i d e n t o f D i s p o s a l S e r v i c e s 
C l e a n H arbors I n c . 



POTENTIAL PATHWAYS OF EXPOSURE TO HUMANS OR ENVIRONMENTAL RECEPTORS 

I. 

CHSI b e l i e v e s t h a t o p e r a t i n g t h e can compactor w i l l p r e s e n t t h e same 
m i n i m a l l e v e l o f p o t e n t i a l exposure t o humans and t h e environment as 
o t h e r o p e r a t i o n s a t the f a c i l i t y (e.g., waste c o n s o l i d a t i o n , waste 
s t a b i l i z a t i o n , f u e l s b l e n d i n g , l a b pack p o u r o f f , e t c . ) . A number of 
f a c t o r s s i g n i f i c a n t l y m i n i m i z e any p o t e n t i a l exposure o f o n - s i t e and 
o f f - s i t e \ p e r s o n n e l o r t h e e n v ironment t o p a i n t and p a i n t - r e l a t e d J ||f: 
m a t e r i a l s p r o c e s s e d by the u n i t . These f a c t o r s and the t y p e s o f 
m a t e r i a l s t o be managed and t h e p o t e n t i a l exposure pathways, tfffl^i^'* 
e n v i r o n m e n t a l r e c e p t o r s and magnitude and n a t u r e o f exposures are"**1'""̂ s>-'-:-
d i s c u s s e d below. ^ S S S ^ ^ 

(1) WASTES TO BE MANAGED -

CHSI w i l l use t h e P a i n t Can Compactor t o manage hazardous waste p a i n t s 
and o t h e r h azardous wastes c o n t a i n e d i n s m a l l m e t a l cans o r g l a s s 
c o n t a i n e r s . CHSI r e c e i v e s p a i n t and p a i n t - r e l a t e d m a t e r i a l s s u c h as 
l a t e x p a i n t , o i l - b a s e d p a i n t , marine p a i n t , t u r p e n t i n e , n o n - s o l v e n t 
t h i n n e r s , l a c q u e r s , s h e l l a c s , and o t h e r p a i n t - r e l a t e d m a t e r i a l s . 
These m a t e r i a l s w i l l c o n t a i n a v a r i e t y o f o r g a n i c and i n o r g a n i c 
compounds. The t y p e s of c h e m i c a l c o n s t i t u e n t s and t h e i r c o n c e n t r a t i o n s 
w i l l v a r y based on the t y p e of p a i n t and p a i n t - r e l a t e d m a t e r i a l t h a t i s 
managed. ;-^--*4L^ 

Because of t h e wide v a r i a b i l i t y i n t h e t y p e s o f c h e m i c a l s t o be managed 
and t h e i r c o n c e n t r a t i o n s , f o r t h e p urposes o f t h i s document, CHSI 
assumed a "worst case" s c e n a r i o . The a s s u m p t i o n s t h a t were made 
i n c l u d e : ; •..a • 

* P a i n t and p a i n t - r e l a t e d m a t e r i a l s t o be managed i n t h e u n i t 
would be s i m i l a r t o those wastes a l r e a d y b e i n g managed i n 
CHSI's ongoing f u e l s b l e n d i n g o p e r a t i o n s ; 

* P a i n t and p a i n t - r e l a t e d m a t e r i a l s t o be managed would c o n s i s t 
p r i m a r i l y of v o l a t i l e o r g a n i c compounds (VOCs). I n g e n e r a l , 
VOCs would be more l i k e l y v o l a t i l i z e t h a n o t h e r o r g a n i c o r 
i n o r g a n i c c o n s t i t u e n t s t h e r e b y p r e s e n t i n g a w o r s t case 
s c e n a r i o when c o n s i d e r i n g the p o t e n t i a l impacts a s s o c i a t e d 
w i t h i n h a l a t i o n ; 

* CHSI used the r e s u l t s of an a n a l y s i s p e r f o r m e d by C a r l s o n 
E n v i r o n m e n t a l , I n c . ( E v a l u a t i o n o f P o t e n t i a l Hazardous 
M a t e r i a l Emergencies t h r o u g h A t m o s p h e r i c T r a n s p o r t from t h e 
C u r r e n t and P r o p o s e d C l e a n H a r b o r s F a c i l i t y , C h i c a g o , 
I l l i n o i s ) as p a r t o f i t s assessment o f p o t e n t i a l o f f - s i t e a i r 
i m p a c t s . As p a r t o f C a r l s o n ' s assessment, i t assumed a 
number of o r g a n i c compounds p r e s e n t i n t y p i c a l o n - s i t e 
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o p e r a t i o n s . CHSI used th e l i s t o f o r g a n i c compounds deve l o p e d 
by C a r l s o n as t h e r e p r e s e n t a t i v e w orst case of t h e type o f 
compounds t h a t c o u l d l i k e l y be f o u n d i n p a i n t and 
p a i n t - r e l a t e d m a t e r i a l . The l i s t o f c h e m i c a l compounds i s 
p r o v i d e d i n Table 7-1; and 

* P o t e n t i a l pathways and i m p a c t s c o n s i d e r e d normal o p e r a t i o n o f 
the u n i t and s p i l l e v e n t s . 

(2) POTENTIAL PATHWAYS OF HUMAN EXPOSURE 

CHSI c o n s i d e r e d t h r e e (3) d i f f e r e n t s c e n a r i o s when a s s e s s i n g p o t e n t i a l 
human e x p o s u r e s : (1) o n - s i t e worker o p e r a t i n g / w o r k i n g a t t h e can 
compactor; (2) o n - s i t e worker w o r k i n g i m m e d i a t e l y o u t s i d e B u i l d i n g 42; 
and (3) p e r s o n l o c a t e d o f f - s i t e . 

The t y p i c a l p o t e n t i a l pathways o f human exposure f o r t h i s a c t i v i t y 
c o u l d i n c l u d e : 

* A d s o r p t i o n o f p a i n t / p a i n t - r e l a t e d m a t e r i a l t h r o u g h d i r e c t 
c o n t a c t w i t h t h e s k i n , eyes, e t c . ( d i r e c t a d s o r p t i o n ) o r 
a d s o r p t i o n by c o n t a c t w i t h s o i l , groundwater o r s u r f a c e water 
c o n t a m i n a t e d w i t h p a i n t / p a i n t - r e l a t e d m a t e r i a l ( i n d i r e c t 
a d s o r p t i o n ) 

* I n g e s t i o n o f p a i n t / p a i n t - r e l a t e d m a t e r i a l ( d i r e c t i n g e s t i o n ) 
o r i n g e s t i o n o f s o i l , g roundwater o r s u r f a c e w a t e r 
c o n t a m i n a t e d w i t h p a i n t / p a i n t - r e l a t e d m a t e r i a l ( i n d i r e c t 
i n g e s t i o n ) 

* I n h a l a t i o n of v a p o r s a s s o c i a t e d w i t h the management o f 
p a i n t / p a i n t - r e l a t e d m a t e r i a l s 

These human exposure pathways were e v a l u a t e d f o r each o f t h r e e ( 3 ) 
s c e n a r i o s . The r e s u l t s o f t h i s assessment are p r o v i d e d below. 

(A) On-site Worker at t h e Can Compactor 

Adsorption 
L i k e the waste management a c t i v i t i e s a l r e a d y t a k i n g p l a c e a t CHSI, a l l 
employees w o r k i n g a t the p a i n t can compactor w i l l wear the a p p r o p r i a t e 
p e r s o n n e l p r o t e c t i v e equipment (PPE) f o r t h e m a t e r i a l s b e i n g managed 
and t h e o p e r a t i o n s t o be p e r formed. F o r t h e compactor, t h i s equipment 
w i l l i n c l u d e : h a r d h a t ; s a f e t y g l a s s e s ; s t e e l t o e d shoes; Tyvek s u i t ; 
and f u l l f a c e , c a r t r i d g e r e s p i r a t o r o r s e l f c o n t a i n e d b r e a t h i n g 
a p p a r a t u s (SCBA). The s e l e c t i o n of t h e a p p r o p r i a t e r e s p i r a t o r 
c a r t r i d g e w i l l be based on t h e t y p e s o f waste being.managed (e.g., 
v o l a t i l e o r g a n i c compounds). 
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T a b l e 7-1 
C h e m i c a l C o n s t i t u e n t s 

A c r o l e i n 
A c r y l y l c h l o r i d e 
Benzene 
Carbon t e t r a c h l o r i d e 
C h l o r d a n e 
C h l o r o b e n z e n e 
C h l o r o f o r m 
C r e s o l s 
C y a n u r i c f l u o r i d e 
1 , 4 - D i c h l o r o b e n z e n e 
1 , 2 - D i c h l o r o e t h a n e 
1 , 1 - D i c h l o r o e t h y l e n e 
D i m e t h y l s u l f i d e 
2 , 4 - D i n i t r o t o l u e n e 
E t h y l benzene 
E t h y l e n e f l u o r h y d r i n 
E t h y l e n e a m i n e 
G a s o l i n e 
H e p t a c h l o r 
H e x a c hlorobenzene 
H e x a c h l o r o b u t a d i e n e 
H e x a c h l o r o e t h a n e 
I s o p r o p y l f o r m a t e 
M e t h a c r y l o y l c h l o r i d e 
M e t h y l c r y l o y l o x y e t h y l i s o c y a n a t e 
M e t h y l c h l o r o f o r m a t e 
M e t h y l d i s u l f i d e 
M e t h y l e t h y l ketone 
M e t h y l h y d r a z i n e 
M e t h y l i s o c y a n a t e 
M e t h y l t r i c h l o r o s i l a n e 
M e t h y l v i n y l ketone 
M ethylene c h l o r i d e 
N a p hthalene 
N i c k e l c a r b o n y l 
N i t r o b e n z e n e 
Pentaborane 
P e n t a c h l o r o p h e n o l 
P h e n o l 
P r o p a r g y l bromide 
P y r i d i n e 
S u l f u r t r i o x i d e 
T e t r a c h l o r o e t h y l e n e 
Toluene 
1 , 1 , 1 - T r i c h l o r o e t h y l e n e 
1.1.1- T r i c h l o r o e t h a n e 
1.1.2- T r i c h l o r o - 1 , 2 , 2 - t r i f l u o r o e t h a n e 
V i n y l c h l o r i d e 
X y l e n e 
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A l l moving p a r t s o f the compactor w i l l be e n c l o s e d , making t h e u n i t 
s a f e t o o p e r a t e . When c r u s h i n g cans c o n t a i n i n g l i q u i d , a h i n g e d c o v e r 
l o c a t e d a t t h e d i s c h a r g e end of t h e c r u s h e r w i l l be l o w e r e d t o p r o t e c t 
w o r k ers a g a i n s t s p l a s h i n g . 

U s i n g t h e a p p r o p r i a t e PPE, f o l l o w i n g CHSI's e x i s t i n g s t a n d a r d o p e r a t i o n 
p r o c e d u r e s f o r d o nning and d o f f i n g PPE and p e r s o n a l and equipment 
d e c o n t a m i n a t i o n , and u s i n g t h e h i n g e d c o v e r when a p p r o p r i a t e w i l l 
p r e v e n t o r s i g n i f i c a n t l y m i n i m i z e any w o r k e r exposure t o or contact 
w i t h p a i n t and p a i n t - r e l a t e d m a t e r i a l s t o be managed i n t h e compactor 
v i a a d s o r p t i o n pathways. I n the u n l i k e l y event p a i n t o r p a i n t - r e l a t e d 
m a t e r i a l s came i n t o c o n t a c t w i t h an employees s k i n , eyes, etc. the 
employee would i m m e d i a t e l y w a s h / f l u s h t h e a f f e c t e d a r e a w i t h water IT 
and/or an a p p r o p r i a t e c l e a n e r (e.g., soap). The employee would then be 
d i r e c t e d t o seek p r o p e r m e d i c a l a t t e n t i o n o f f - s i t e , i f a p p r o p r i a t e . 

I n a d d i t i o n t o c o n t a c t w i t h p a i n t and p a i n t - r e l a t e d m a t e r i a l during 
n o r m a l , r o u t i n e a c t i v i t i e s a s s o c i a t e d w i t h o p e r a t i n g t h e can compactor 
(e.g., removing and s t a g i n g cans, p l a c i n g t h e cans on a c o n v e y o r , unit 
maintenance, e t c . ) , c o n t a c t d u r i n g n o n - r o u t i n e a c t i v i t i e s ( i . e . , 
s p i l l s ) must a l s o be c o n s i d e r e d . I n t h e event o f a s p i l l of 
p a i n t / p a i n t r e l a t e d m a t e r i a l w i t h i n t h e b u i l d i n g , the s p i l l w i l l be 
c l e a n e d up by p e r s o n n e l w e a r i n g the a p p r o p r i a t e PPE t o m i n i m i z e the 
p o t e n t i a l f o r c o n t a c t w i t h c o n t a m i n a n t s . 

I n g e s t i o n r 

A l l w o r k e rs i n v o l v e d w i t h hazardous waste management a c t i v i t i e s have 
been t r a i n e d i n hazardous waste o p e r a t i o n s , t h e a p p r o p r i a t e use of PPE, 
t h e p r o p e r means o f PPE, equipment and p e r s o n a l d e c o n t a m i n a t i o n . 
Because of t h i s , t h e chance f o r exposure e i t h e r t h r o u g h d i r e c t 
i n g e s t i o n o f p a i n t o r p a i n t - r e l a t e d m a t e r i a l s i s e x t r e m e l y u n l i k e l y t o 
n o n - e x i s t a n t . 

S i n c e t h e c a n compactor w i l l be l o c a t e d w i t h i n an e n c l o s e d b u i l d i n g , 
t h e p o s s i b i l i t y of a worker i n g e s t i n g an e n v i r o n m e n t a l media (e.g., 
s o i l , groundwater, s u r f a c e water) c o n t a m i n a t e d w i t h p a i n t o r 
p a i n t - r e l a t e d m a t e r i a l i s n o n - e x i s t a n t . I n a d d i t i o n t o w e a r i n g the 
a p p r o p r i a t e PPE and p e r s o n a l d e c o n t a m i n a t i o n , e a t i n g , chewing gum or 
t o b a c c o , and smoking c i g a r e t t e s i s r e s t r i c t e d t o d e s i g n a t e d areas 
o n - s i t e t h e r e b y s i g n i f i c a n t l y r e d u c i n g any p o s s i b i l i t y f o r a worker t o 
i n d i r e c t l y i n g e s t c o n t a m i n a n t s . 

Inhalation 
A f u l l f a c e r e s p i r a t o r equipped w i t h c a r t r i d g e s s p e c i f i c a l l y s e l e c t e d 
f o r the t y p e s o f m a t e r i a l s b e i n g managed o r a SCBA w i l l p r o t e c t 
compactor workers from p o t e n t i a l i n h a l a t i o n exposure. I n a d d i t i o n t o 
PPE, CHSI w i l l a l s o use i n s t i t u t i o n a l c o n t r o l s t o l i m i t the 
a c c u m u l a t i o n o f p a i n t and p a i n t - r e l a t e d m a t e r i a l v a p o r s i n t h e 
immediate a r e a s u r r o u n d i n g the p a i n t compactor. 
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The b u i l d i n g i n w h i c h the can compactor i s l o c a t e d ( B u i l d i n g 42) w i l l 
be c o n t i n u o u s l y v e n t i l a t e d . Any f u g i t i v e e m i s s i o n s from o p e r a t i o n o f 
the compactor w i l l be v e n t e d v i a a c l o s e d v e n t system t o two (2) c a r b o n 
a d s o r p t i o n u n i t s c o n n e c t e d i n s e r i e s . Each u n i t w i l l c o n t a i n 700 t o 
1,000 pounds of c a r b o n . A c c o r d i n g t o the c a r b o n m a n u f a c t u r e r , t h e s e 
u n i t s w i l l remove n e a r l y 100% of t h e v o l a t i l e o r g a n i c s from t h e v e n t e d 
a i r p r i o r t o d i s c h a r g e t o t h e atmosphere t h r o u g h a s t a c k l o c a t e d 
o u t s i d e B u i l d i n g 42 u n t i l b r e a k t h r o u g h o c c u r s (see d i s c u s s i o n on c a r b o n 
u n i t s i n \ ( 2 ) ( B ) , b e l o w ) . 

The c o m b i n a t i o n o f w e a r i n g t h e a p p r o p r i a t e r e s p i r a t o r , u s i n g the 
a p p r o p r i a t e r e s p i r a t o r c a r t r i d g e s and v e n t i l a t i n g the room i n w h i c h the 
can compactor w i l l be o p e r a t e d w i l l p r e v e n t and/or s i g n i f i c a n t l y 
m i n i m i z e worker e x p o s u r e t o p a i n t and p a i n t - r e l a t e d m a t e r i a l s v a p o r s . 

(B) On-site worker outside Building 42 

Adsorption/Ingestion 
Because can compactor a c t i v i t i e s w i l l t a k e p l a c e w i t h i n B u i l d i n g 42, 
t h e o n l y means f o r p e r s o n n e l w o r k i n g o u t s i d e B u i l d i n g 42 t o come into 
c o n t a c t w i t h p a i n t o r p a i n t - r e l a t e d m a t e r i a l would be i n t h e event of a 
s p i l l o r r e l e a s e t h a t e x i t e d the b u i l d i n g . The B u i l d i n g w i l l p r o v i d e 
a p p r o x i m a t e l y 2,790 g a l l o n s o f secondary c o n t a i n m e n t . As a r e s u l t of 
t h e p o t e n t i a l f o r a s p i l l o f p a i n t o r p a i n t - r e l a t e d m a t e r i a l to escape 
th e b u i l d i n g i s m i n i m a l . 

I n t h e u n l i k e l y e v e n t o f a s p i l l o f p a i n t / p a i n t - r e l a t e d m a t e r i a l t h a t 
m i g r a t e s from t h e b u i l d i n g , t h e s p i l l e d m a t e r i a l w i l l be c a p t u r e d and 
c o n t a i n e d by o u t d o o r , bermed c o n c r e t e a r e a s a b u t t i n g B u i l d i n g 42 on the 
e a s t and west. S p i l l c l e a n up p e r s o n n e l would wear PPE a p p r o p r i a t e t o 
the m a t e r i a l s p i l l e d t o m i n i i n i z e the p o t e n t i a l f o r c o n t a c t w i t h s p i l l e d 
m a t e r i a l and c l e a n up d e b r i s . 

Inhalation 
P e r s o n n e l w o r k i n g o u t s i d e B u i l d i n g 42 c o u l d p o t e n t i a l l y come i n t o 
c o n t a c t w i t h p a i n t o r p a i n t - r e l a t e d m a t e r i a l s by i n h a l a t i o n . As 
p r e v i o u s l y d i s c u s s e d , the a r e a i n which can compacting a c t i v i t i e s w i l l 
o c c u r i s v e n t i l a t e d and v a p o r s from the o p e r a t i o n v e n t e d v i a a c l o s e d 
v e n t t o two (2) c a r b o n u n i t s i n s e r i e s . 

Removal of v o l a t i l e o r g a n i c c o n s t i t u e n t s i n a i r u s i n g c a r b o n i s a 
r e c o g n i z e d a i r p o l l u t i o n c o n t r o l t e c h n o l o g y t h a t i s u t i l i z e d i n many 
i n d u s t r i a l and c o m m e r c i a l a p p l i c a t i o n s . CHSI c u r r e n t l y o p e r a t e s 
s e v e r a l c a r b o n u n i t s t o c o n t r o l e m i s s i o n s from a number of o n - s i t e 
o p e r a t i o n s . These u n i t s have been p e r m i t t e d by t h e I l l i n o i s 
E n v i r o n m e n t a l P r o t e c t i o n Agency. 

A c c o r d i n g t o the c a r b o n v e n d o r , the c a r b o n w i l l c o n t i n u e t o remove 100% 
of the o r g a n i c v a p o r s from t h e v e n t i l a t e d a i r u n t i l b r e a k t h r o u g h 
o c c u r s . Once b r e a k t h r o u g h o f the carbon o c c u r s , the removal e f f i c i e n c y 
of the c a r b o n f o r c e r t a i n v o l a t i l e c o n s t i t u e n t s w i l l d e c r e a s e . 
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Carbon b r e a k t h r o u g h w i l l be d e t e r m i n e d by m o n i t o r i n g the v o l a t i l e 
o r g a n i c c o n c e n t r a t i o n s i n a i r a t the i n l e t and o u t l e t p o i n t s o f t h e 
f i r s t c a r b o n u n i t i n the s e r i e s u s i n g an HNu m o n i t o r i n g d e v i c e . 
B r e a k t h r o u g h w i l l be d e t e r m i n e d when t h e f i r s t c a r b o n u n i t approaches 
an 85% v o l a t i l e o r g a n i c removal e f f i c i e n c y . 

I n the event b r e a k t h r o u g h of t h e f i r s t c a r b o n c a n i s t e r i n the s e r i e s , 
t h e c a n i s t e r w i l l be removed and e i t h e r : (1) r e p l a c e d w i t h a 700 t o 
1,000-pound c a n i s t e r o f f r e s h c a r b o n ; o r (2) the second c a n i s t e r i n t h e 
s e r i e s w i l l be co n n e c t e d t o t h e can compactor so t h a t i t becomes t h e 
f i r s t u n i t i n t h e s e r i e s and a f r e s h c a r b o n u n i t w i l l be p l a c e d as t h e 
second u n i t i n the s e r i e s . The c a r b o n c a n i s t e r s w i l l be r e p l a c e d 
w i t h i n 24 h o u r s o f d e t e c t i n g b r e a k t h r o u g h . D u r i n g t h i s 24-hour p e r i o d 
th e f i r s t and second c a n i s t e r s w i l l c o n t i n u e t o remove a p p r o x i m a t e l y 
95% o f the v o l a t i l e o r g a n i c s i n the a i r stream. 

CHSI b e l i e v e s t h a t o p e r a t i n g t h e a i r p o l l u t i o n c o n t r o l u n i t s w i l l 
p r e v e n t any exposure t o w o r k e r s o u t s i d e B u i l d i n g 42 t o v o l a t i l e 
o r g a n i c s from t h e p a i n t and p a i n t - r e l a t e d m a t e r i a l e m i t t e d from can 
compa c t i n g a c t i v i t i e s . 

(C) P o t e n t i a l Exposure Pathways t o O f f - s i t e P e r s o n n e l 

A d s o r p t i o n / I n g e s t i o n 
Because t h e CHSI f a c i l i t y i s a s e c u r e f a c i l i t y (e.g., f e n c e s and g a t e s 
e s t r i c t i n g a c c e s s ) , the p o t e n t i a l f o r d i r e c t o r i n d i r e c t exposure o f 

o f f - s i t e p e r s o n n e l t o p a i n t and p a i n t - r e l a t e d m a t e r i a l s t h r o u g h 
a d s o r p t i o n i s e x t r e m e l y u n l i k e l y t o n o n - e x i s t e n t . 

The p o t e n t i a l f o r i n g e s t i o n o f p a i n t / p a i n t - r e l a t e d m a t e r i a l by o f f - s i t e 
p e r s o n n e l i s a l s o e x t r e m e l y u n l i k e l y . The u n i t w i l l be l o c a t e d w i t h i n 
th e s e c u r e f a c i l i t y w i t h i n an a r e a e q u i p p e d w i t h i m p e r v i o u s s e c o n d a r y 
c o n t a i n m e n t . The a r e a s u r r o u n d i n g t h e u n i t w i l l be i n s p e c t e d d a i l y f o r 
s p i l l s and r e l e a s e s . A l l s p i l l s w i l l be c l e a n e d up i m m e d i a t e l y upon 
d e t e c t i o n . As a r e s u l t , the p o t e n t i a l f o r s p i l l s o f p a i n t and 
p a i n t - r e l a t e d m a t e r i a l t o e x i t the b u i l d i n g i s v e r y u n l i k e l y . I n t h e 
u n l i k e l y e v ent p a i n t / p a i n t - r e l a t e d m a t e r i a l escaped secondary 
c o n t a i n m e n t , CHSI p e r s o n n e l would i m m e d i a t e l y c l e a n u p any s p i l l e d 
m a t e r i a l t h e r e b y m i n i m i z i n g t h e impact, i f any, t o t h e environment. 
Impervious s e c o n d a r y containment and immediate c l e a n u p of s p i l l s would 
make the s i g n i f i c a n t l y l i m i t the p o t e n t i a l f o r groundwater 
c o n t a m i n a t i o n caused by o p e r a t i n g the u n i t . S i n c e t h e n e a r e s t d r i n k i n g 
w a t e r w e l l i s l o c a t e d a p p r o x i m a t e l y t h r e e (3) m i l e s from the f a c i l i t y , 
t h e p o t e n t i a l f o r someone t o d r i n k water c o n t a m i n a t e d by a r e l e a s e from 
the u n i t i s e x t r e m e l y u n l i k e l y t o n o n - e x i s t a n t . 

I n h a l a t i o n 
As d i s c u s s e d i n S e c t i o n (B), above, e m i s s i o n s from can compactor 
o p e r a t i o n s w i l l be v e n t e d t h r o u g h carbon p r i o r d i s c h a r g e t o t h e 
atmosphere. The u n i t s a r e d e s i g n e d and w i l l be o p e r a t e d t o remove up 
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t o 100% o f t h e v o l a t i l e o r g a n i c s from the a i r i n B u i l d i n g 42 p r i o r t o 
i t s d i s c h a r g e t o the atmosphere. The c a r b o n u n i t s w i l l be m o n i t o r e d 
and r e p l a c e d when b r e a k t h r o u g h o c c u r s . 

As p a r t o f CHSI's RCRA P a r t B p e r m i t a p p l i c a t i o n , C a r l s o n 
E n v i r o n m e n t a l , I n c . p e r f o r m e d an a n a l y s i s t i t l e d " E v a l u a t i o n o f 
P o t e n t i a l Hazardous M a t e r i a l Emergencies t h r o u g h A t m o s p h e r i c T r a n s p o r t 
from t h e C u r r e n t and Proposed C l e a n H a r b o r s F a c i l i t y , Chicago, 
I l l i n o i s " (see Appendix 7 - A ). A c c o r d i n g t o t h a t a n a l y s i s , t h e l a n d use 
i n the immediate v i c i n i t y o f the CHSI f a c i l i t y i s heavy i n d u s t r i a l . 
Land s u r r o u n d i n g use t h e f a c i l i t y and some p o t e n t i a l r e c e p t o r s a r e 
l i s t e d below: 

* 0.5 m i l e s from t h e CHSI f a c i l i t y 
N o r t h - Undeveloped r e c r e a t i o n a l a r e a s 
South - EmEs Company, Lake Calumet S l i p #2 
E a s t - Land and Lake L a n d f i l l 
West - Lake Calumet 

* 1.0 m i l e s from t h e CHSI f a c i l i t y 
N o r t h - N o r t h t u r n i n g b a s i n o f Lake Calumet, 
undeveloped r e c r e a t i o n a l a r e a s 

South - Lake Calumet, b u l k t e r m i n a l p l a n t 
E a s t - Land and Lake L a n d f i l l , N o r f o l k & Western R a i l w a y 
West - Calumet Expressway 

* 1.5 m i l e s from the CHSI f a c i l i t y 
N o r t h - Undeveloped r e c r e a t i o n a l a r e a s 
South - 13 0 t h S t r e e t , r a i l y a r d 
Eas t - R a i l y a r d 
West - Arcade Park r e s i d e n t i a l a r e a , r a i l y a r d 

* 2.0 m i l e s from t h e CHSI f a c i l i t y 
N o r t h - S t o n y I s l a n d Expressway, 1 0 3 r d S t r e e t 
South - Beaubien Woods F o r e s t P r e s e r v e , C a r v e r A r e a H i g h 
S c h o o l 

E a s t - Calumet R i v e r , B u f f a l o S t r e e t 
West - Palmer Park r e s i d e n t i a l a r e a s , S t . M a r t i n de 
P o r r e s H i g h S c h o o l 

The predominant wind d i r e c t i o n i s t o the s o u t h . The n e a r e s t s e n s i t i v e 
r e c e p t o r s (e.g., s c h o o l s , h o s p i t a l s ) t o t h e CHSI f a c i l i t y a r e l o c a t e d 
a p p r o x i m a t e l y two (2) m i l e s away. Due t o t h e n a t u r e o f the m a t e r i a l s 
managed and the a i r p o l l u t i o n c o n t r o l system t h a t w i l l be i n p l a c e , the 
p o t e n t i a l a d v e r s e impact t o a p e r s o n o f f - s i t e from c o m p a c t i n g 
a c t i v i t i e s w i t h i n B u i l d i n g 42 i s n o n - e x i s t a n t . The p o t e n t i a l o f f - s i t e 
i n h a l a t i o n impact t o humans a s s o c i a t e d w i t h a "worst case" s p i l l ( i . e . , 
s p i l l w h i c h e x i t s B u i l d i n g 42 and i s c a p t u r e d by e a s t o r west 
containment) i s e x t r e m e l y u n l i k e l y t o n o n - e x i s t a n t . 
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(3) POTENTIAL ENVIRONMENTAL RECEPTORS 

There are four (4) p o t e n t i a l contaminant migration pathways: s o i l s , 
groundwater, surface water, and a i r . Environmental receptors would 
include aquatic l i f e i n Lake Calumet and birds. 

Because can compacting a c t i v i t i e s w i l l occur within an area equipped 
with impervious secondary containment and because t h i s area w i l l be 
inspected on a weekly basis f o r s p i l l s / r e l e a s e d , the p o t e n t i a l f o r ISt 
s p i l l s / r e l e a s e s of paint/paint-related material to enter the s o i l and 
groundwater i s extremely minimal. As a r e s u l t , any impact to aquatic 
l i f e in Lake Calumet from groundwater impacts from can compacting " • * 
a c t i v i t i e s would also be extremely u n l i k e l y to non-existent. ^ 

The p o t e n t i a l for di r e c t contamination of Lake Calumet from s p i l l s or 
releases of paint/paint-related material i s non-existant due to the 
containment provided by the Building and the proximity of Bu i l d i n g 42 
i n r e l a t i o n to the Lake. -

Emissions from compacting a c t i v i t i e s would be treated p r i o r to 
discharge through a stack. As previously discussed, due to the removal 
e f f i c i e n c y of the carbon units, impacts to on-site birds (including sea 
gul l s ) are also considered extremely u n l i k e l y to non-existent. CHSI 
believes that operation of the can compactor poses no greater r i s k than 
other a c t i v i t i e s currently permitted and taking place on-site. . f 

Appendix 7-B contains a document t i t l e d "Environemntal Assessment 
Report" prepared by Carlson Environmental, Inc. as part of CHSI's RCRA 
Part B permit applic a t i o n . This report contains an assessment of 
pot e n t i a l o f f - s i t e environmental impacts associated with operation of 
the CHSI f a c i l i t y . 

(4) POTENTIAL MAGNITUDE AND NATURE OF EXPOSURES 

Workers i n Building 4 2 stationed at the can compactor have the greatest 
p o t e n t i a l f o r exposure to the paint and paint- r e l a t e d materials to be 
managed i n the unit. The proper use of PPE and i n place engineering 
controls (e.g., splash protection, v e n t i l a t i o n and treatment of 
fu g i t i v e emissions associated with the unit) w i l l s i g n i f i c a n t l y 
minimize any r i s k for p o t e n t i a l exposure to the chemicals being 
managed. 

In the event a worker i s exposed to paint or pai n t - r e l a t e d materials, 
e i t h e r through dermal contact, inhalation, or ingestion, CHSI w i l l 
follow the procedures curren t l y i n place for responding to worker 
exposure to chemicals. These procedures include, but are not l i m i t e d 
to: (1) f l u s h i n g the affected areas as may be appropriate using on-site 
showers/eyes washes; (2) providing any other f i r s t a i d that might be 
appropriate; and (3) sending the worker to a l o c a l h o s p i t a l f o r 
examination and/or treatment. 
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Impacts a s s o c i a t e d w i t h o t h e r o n - s i t e and o f f - s i t e p e r s o n n e l and 
impact s t o t h e environment a r e c o n s i d e r e d e x t r e m e l y m i n i m a l and would 
have no more impact t h a n o t h e r waste management a c t i v i t i e s c u r r e n t l y 
t a l c i n g p l a c e a t the f a c i l i t y . 
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T-IOY-ER-SC-NL£SINGER-TURNCRinc. 
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3 0 0 west ddams s t r e e t C h i c a g o I l l i n o i s 6 0 6 0 6 t e l e p h o n e 2 6 3 - 0 5 5 6 a r e a c o d e 312 

July 30, 1998 

Illinois Environmental Protection Agency 
Bureau of Land #33 
Permit Section 

1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, IL 62794-9276 

RE: 0316000051 -- Cook County 
Clean Harbors Services, Inc. 
ILD000608471 
RCRA Permit Log No. 16-M-26 
RCRA Permit File 

Dear Sir: 

I hereby certify that I, the undersigned am a Professional Engineer, licensed to 
practice in the Stale of Illinois. 

I certify under penally of law that the following proposed area: 

- Unit 42- operation to compact cans with paint and paint related materials 
was designed in accordance with good engineering practices. 

The structural integrity of tlie secondary containment system and the design of 
the modifications to Building #42 are suitable for the intended use. Foundations, floors 
and containment slabs are designed for intended loads and will maintain structural integ 
rity without failure. 

The Protecto-Crete 900 vinyl ester coating, as manufactured by Dudick, Inc. or 
equivalent, for the west end concrete pad and the floor in Building #42 is suitable for its 
intended use. 

Respectively submitted, ^ ' o ^ . . L V / t y ^ 
Hoyer-Schlesinger-Turncr, Inc. v̂.*''** ' " v ^ " 

% J ^ L A ^ | / 1 9 4 7 1 \ 
A / T , , , , . , ^ V " - — J; L I C E N S E D \ 

Arnos Turner ^ P R O F E S S I O N A L / 

Licensed Professional Engineer \ * \ E N f ^ E E R J ^ 
Illinois License No. 19471 ; expiration date 11/30/1999 \ / V „ y' A 



CLEAN HARBORS ENVIRONMENTAL SERVICES, INC 
:^*#CfflCV^R«lliTY^ - f£ 

Can Crosher Operation • Estimated Emissions 
Table-1 

Pagel of 2 

Jul-98 

Vapor Chemical Estimated Cone. Of Cone. Of Cone. Of 
CAS Number Constituent MOI.WL Pressure Cone. Process Chemical Chemical Chemical 

Psia mole Emissions before Carbon After Carbon After Carbon 
68F fraction fcs/hr Ib/Ib.OfAir 1Mb of Air ppm 

1 2 3 4 5 6 7 8 9 
67-64-1 ACETONE 58.08 3.4810 0.5000 0.4790204 0.00015207 7.6035E-06 7.603 
107-02-8 ACROLEIN 56.1 5.5370 0.0025 0.0038097 1.20944E-06 6.0472E-08 0.060 
71-43-2 BENZENE 78.11 1.4430 0.1000 0.0397142 1.26077E-05 6.30385E-07 0.630 
56-23-5 CARBON TETRACHLORIDE 153.84 1.7600 0.5000 0.2421936 7.68869E-05 3.84434E-06 3.844 
57-74-9 CHLORDANE 409.76 0.0000 0.5000 2.656E-08 8.43134E-12 4.21567E-13 0.000 
108-90-7 CHLOROBENZENE 112.6 0.2280 0.5000 0.0313751 9.96034E-06 4.98017E-07 0.498 
67-66-3 CHLOROFORM 119.39 3.0630 0.5000 0.4214994 0.000133809 6.69047E-06 6.690 
1319-77-3 CRESOL 108.13 0.0080 0.5000 0.0011009 3.49486E-07 1.74743E-08 0.017 

1,4-DICHLOROBENZENE 147 0.0077 0.5000 0.0010596 3.3638E-07 1.6819E-08 0.017 
107-06-2 1,2 DICHLOROETHANE 98.97 1.6830 0.5000 0.2315976 7.35231 E-05 3.67615E-06 3.676 
540-59-0 1,1 DICHLOROETHYLENE 96.95 2.6680 0.0500 0.0367143 1.16553E-05 5.82767E-07 0.583 
77-78-1 DIMETHYL SULFIDE 126 0.0100 0.5000 0.0013761 4.36857E-07 2.18429E-08 0.022 
121-14-2 2,4 DINITROTOLUENE 182.13 0.0193 0.5000 0.0028559 8.43134E-07 421567E-08 0.042 
606-20-2 2,6 DINITROTOLUENE 182.13 0.0003 0.5000 4.128E-05 1.31057E-08 6.55286E-10 0.001 
100-41-4 ETHYL BENZENE 106.16 0.1930 0.5000 0.0265587 8.43134E-06 4.21567E-07 0.422 
151-58-4 ETHYLENEAMINE 60.12 0.1934 0.5000 0.0266138 8.44882E-06 4.22441 E-07 0.422 
76-44-8 HEPTACHLOR 375.3 0.0000 0.5000 1.376E-06 4.36857E-10 2.18429E-11 0.000 
118-74-1 HEXACHLOROBENZENE 284.8 0.0000 0.5000 2.89E-08 9.174E-12 4.587E-13 o.ooo 
87-68-3 HEXACHLOROBUTADIENE 260.74 0.0029 0.5000 0.0003991 1.26689E-07 6.33443E-09 0.006 
67-72-1 HEXACHLOROETHANE 236.72 0.0190 0.5000 0.0026146 8.30029E-07 4.15014E-08 0.042 
78-93-3 METHYL ETHYL KETONE 72.12 1.3930 0.5000 0.1916907 6.08542E-05 3.04271E-06 3.043 
60-34-4 METHYL HYDRAZINE 46.1 0.6950 0.0500 0.0095639 3.03616E-06 1.51808E-07 0.152 
75-09-2 METHYLENE CHLORIDE 84.93 6.5760 0.5000 0.9049234 0.000287277 1.43639E-05 14.364 
91-20-3 NAPHTALENE 128.16 0.0015 0.5000 0.0002126 6.74931 E-08 3.37466E-09 0.003 
98-95-3 NITROBENZENE 123.1 0.0029 0.5000 0.0003991 1.26689E-07 6.33443E-09 0.006 
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•f Mi-

CLEAN HARBORS ENVIRONMENTAL SERVICES, INC 
CHICAGO FACILITY 

Page 2 of 2 
Can Crusher Operation - Estimated Emission* 

Table-1 Jul-98 

Vapor Chemical Estimated Cone. Of Cone. Of Cone. Of 
CAS Number Constituent Mo). Wt Pressure Cone. Process Chemical Chemical Chemical 

Psia mole Emissions before Carbon After Carbon After Carbofi 
68F fraction lbs/hr 1Mb. Of Air IVlbof Air ppm 

1 2 3 4 5 6 7 8 9 
87-86-5 PENTACHLOROPHENOL 266.35 0.0000 0.5000 4.516E-07 1.43377E-10 7.16883E-12 0.000 
108-95-2 PHENOL 94.11 0.0120 0.5000 0.0016513 5.24229E-07 2.62114E-08 0.026 
110-86-1 PYRIDINE 79.1 0.2703 0.5000 0.0372005 1.18097E-05 5.90485E-07 0.590 
127-18-4 TETRACHLOROETHYLENE 165.83 0.2071 0.5000 0.0284953 9.04613E-06 4.52307E-07 0.452 
108-88-3 TOLUENE 92.13 0.3870 0.5000 0.0532551 1.69064E-05 8.45319E-07 0.845 
79-01-6 TRICHLOROETHYLENE 131.4 1.1190 0.5000 0.1539856 4.88843E-05 Z44422E-06 £444 
71-55-6 1.1,1 TRICHLOROETHANE 133.42 1.5860 0.5000 02182495 6.92855E-05 3.46428E-06 3.464 
76-13-1 1,1,2 TRJCHLORO- 187.38 4.3761 0.5000 0.6021888 0.000191171 9.55855E-06 9.559 

122 TRIFLUOROETHANE 
75-01-4 VINYL CHLORIDE 62.5 14.6900 0.0100 0.0404298 128349E-05 6.41743E-07 0.642 
1330-20-7 XYLENES 106.17 0.1741 0.5000 0.0239579 7.60568E-06 3.80284E-07 0.380 

108-10-1 MIBK 100.18 0.3095 0.5000 0.0425903 1.35207E-05 6.76036E-07 0.676 
67-56-1 METHNOL 32.04 1.7795 0.5000 0.244877 7.773S7E-05 3.88694E-06 3.887 

1-BUTANOL 02901 0.5000 0.0399207 1.26732E-05 6.33661 E-07 0.634 
2-PROPANOL 0.6383 0.5000 0.0878365 2.78846E-05 1.39423E-06 1.394 
TURPENTINE 136 0.9700 0.5000 0.1334817 4.23751E-05 2.11876E-06 2.119 
MINERAL SPIRITS 0.0967 0.5000 0.0133069 4.22441E-06 2.1122E-07 0211 



•-•f NOTES R3R THE TABLE-1 -EMISSIONS ESTIMATES : Page 1 of 2 

PROCESS BMISaON CALCULATIONS 

API formula 28-145 from "Hydrocarbon Emissions From Fixed Roof Tanks" 

FBRng losses are estimated by the following equation. 

F = 3 * N(t) * K(t) * P(v)* V* r/10.000 

Where, 

F = Process emissions fes/hr 
N(t) = Drums/hr 

= (3) (2) (1) (55) (8.34) P(v) {XcVIO.OOO 
= 0.27522 F(v)(Xc) USED FOR COLUMN 6 CALCULATIONS 

i 
P 
T 

IT 

K(t) = Empirical Drum turnover factor ° 
P(v) = Average solvent vapor pressure In Psia f 

= F(v)x(Xc) ^ 
P(v) = Vapor presure of pure compound o 
Xc = Concentration of chemical, mote fraction 5 
V = Volume of solvent emptied in to drum, gaBons • 
r = Average solvent liquid density Ibs/gaSon 

For Can Crusher Process: •* 
o 

N(t) = 2 drums/hr. wtth trie assumed maximum throughput of 10,000 drums/yr « 
2drurns/hr x 20 hrs/day x 250 days/yr. o 

K(t} = 1. Assumed drum head space is saturated wfm vapors, worst case. M 

V =55gaflons/drum ® 
r = Average IquW density, ASSUME 8.34 lbs/gallon * 

Therefore, 

4 



NOTES FOR THE TABLE -1- EMISSIONS ESTIMATES Page 2 of 2 

VAPOR CONCENTRATION IN EXHAUST AIR 

Induced exhaust flow = 700 SCFM 
= 52.5 Ibmrniin, where densfty of air= 0.075 Ib/cublc ft. 

Wa * 3150 lbs/hr 
o 

The concentration of Chemical In the exhaust air to carbon bed * 
X1 = Process Emission Rate/Exhaust Air flow rate 3 

= F/Wa i 

Assuming worst case removal efficiency of carbon to be 95%. This would occur ° 
when carbon bed is reaching saturation. * 

H 

The concentration of Chemical after the carbon bed, worst case o 
o 

X2 = 0.05 *(X1) USED FOR COLUMN 9 CALCULATIONS • 

u 
w 

W 
O 

* 

TJ 

O 
U 

t 



CLEAN HARBORS ENVIRONMENTAL SERVICES, INC 
CHICAGO FACILITY 

Can Crusher Operation - Estimated Ufa of Carbon Beds Paget of 2 
Table. 2 

Dec. 98 
Cone. Of Cone. Of Total Adsorption Carbon Capacity Estimated 

CAS Numbe Constituent Chemical Chemical Loading Cap. by wt per of Carbon Time Before 
before Carbon Before Carbon to Carbon at100F Vessel Vessel Breakthrough 
lb/lb. Of Air Ib/cu. ft of Air per day rn% lbs lb chem In days 

1 2 3 4 5 6 7 8 9 
67-64-1 ACETONE 0.00015207 1.14276E-05 9.599182 38.70 1800 696.60 72.57 
107-02-8 ACROLEIN 1.20944E-06 9.08857E-08 0.076344 20.00 1800 360.00 4715.50 
71 ̂3-2 BENZENE 126077E-05 9.4743E-07 0.795841 35.30 1800 635.40 798.40 
56-23-5 CARBON TETRACHLORIDE 7.68869E-05 5.77781E-06 4.853364 56.10 1800 1009.80 208.06 
57-74-9 CHLORDANE 8.43134E-12 6.3359E-13 5.32E-07 20.00 1800 360.00 67641773226 
108-90-7 CHLOROBENZENE 9.96034E-06 7.4849E-07 0.628731 55.30 1800 995.40 1583.19 
67-66-3 CHLOROFORM 0.000133809 1.00554E-05 8.446508 53.00 1800 954.00 112.95 
1319-77-3 CRESOL 3.49486Ê 07 2.62628E-08 0.022061 48.70 1800 876.60 39735.74 

1,4-DICHLOROBENZENE 3.3638E-07 2.52779E-08 0.021233 45.90 1800 826.20 3891027 
107-06-2 1,2 DICHLOROETHANE 7.35231 E-05 5.52504E-06 4.641029 45.90 1800 826.20 178.02 
540-59-0 1,1 DICHLOROETHYLENE 1.16553E-05 8.75864E-07 0.735726 36.70 1800 660.60 897.89 
77-78-1 DIMETHYL SULFIDE 4.36857E-07 3.28285E-08 0.027576 20.00 1800 360.00 13054.86 
121-14-2 2,4 DINITROTOLUENE 8.43134E-07 6.3359E-08 0.053222 20.00 1800 360.00 6764.18 
606-20-2 2,6 DINITROTOLUENE 1.31057E-08 9.84855E-10 0.000827 20.00 1800 360.00 435162.07 
100-41-4 ETHYL BENZENE 8.43134E-06 6.3359E-07 0.532215 43.70 1800 786.60 1477.97 
151-58-4 ETHYLENEAMINE 8.44882E-06 6.34903E47 0.533319 20.00 1800 360.00 675.02 
76-44-8 HEPTACHLOR 4.36857E-10 328285E-11 2.76E-05 20.00 1800 360.00 1305486223 
118-74-1 HEXACHLOROBENZENE 9.174E-12 6.89398E-13 5.79E-07 20.00 1800 360.00 621660106.32 
87-68-3 HEXACHLOROBUTADI ENE 1.26689E-07 9.52026E-09 0.007997 20.00 1800 360.00 45016.77 
67-72-1 HEXACHLOROETHANE 8.30029E-07 623741 E-08 0.052394 4720 1800 849.60 16215.51 
78-93-3 METHYL ETHYL KETONE 6.08542E-05 4.57301E-06 3.841327 20.00 1800 360.00 93.72 
60-34-4 METHYL HYDRAZINE 3.03616E-06 2.28158E-07 0.191653 20.00 1800 360.00 1878.40 
75-09-2 METHYLENE CHLORIDE 0.000287277 2.1588E-05 18.13393 39.80 1800 716.40 39.51 
91-20-3 NAPHTALENE 6.74931 E-08 5.0719E-09 0.00426 20.00 1800 360.00 84499.13 
98-95-3 NITROBENZENE 1.26689E-07 9.52026E-09 0.007997 48.60 1800 874.80 109390.74 



CLEAN HARBORS ENVIRONMENTAL SERVICES. (NC 
CHICAGO FACILITY 

Can Crusher Operation - Estimated Ufa of Carbon Beds Page 2 of 2 
Table-2 

Dec 98 
Cone. Of Cone. Of Total Adsorption Carbon Capacity Estimated 

CAS Numbe Constituent Chemical Chemical Loading Cap. by wt per of Carbon Time Before 
before Carbon Before Carbon to Carbon at 100 F Vessel Vessel Breakthrough 

Jbflb. Of Air Ibfcu.ftofAIr per day i n % lbs lb chem in hrs 
1 2 3 4 5 6 7 8 9 

87-86-5 PENTACHLOROPHENOL 1.43377E-10 1.07743E-11 9.05E-06 20.00 1800 360.00 39777154.88 
108-95-2 PHENOL 524229E-07 3.93942E-08 0.033091 48.10 1800 865.80 26164.12 
110-86-1 PYRIDINE 1.18097E-05 8.87462E-07 0.745468 20.00 1800 360.00 482.92 
127-18-4 TETRACHLOROETHYLENE 9.04613E-06 6.79789E-07 0.571023 62.90 1800 113220 1982.76 
108-88-3 TOLUENE 1.69064 E-05 127046E-08 1.067189 43.30 1800 779.40 730.33 
79-01-6 TRICHLOROETHYLENE 4.88843E-05 3.67351 E-06 3.085747 54.80 1800 986.40 319.66 
71-55-6 1,1,1 TRICHLOROETHANE 6.92855E-05 5.2066E-O6 4.373543 49.90 1800 89820 205.37 
76-13-1 1.1,2 TRICHLORO- 0.000191171 1.43659E-05 12.06738 56.80 1800 1022.40 84.72 

122 TRIFLUOROETHANE 
75-01-4 VINYL CHLORIDE 128349E-05 9.64501E-07 0.810181 20.00 1800 360.00 444.35 
1330-20-7 XYLENES 7.60568E-06 5.71544E-07 0.480097 43.70 1800 786.60 1638.42 

108-10-1 MIBK 1.35207E-05 1.01604E-06 0.853475 20.00 1800 360.00 421.80 
67-56-1 METHNOL 7.77387E-05 5.84183E-06 4.907137 38.90 1800 700.20 14269 

1-BUTANOL 126732E-05 9.52355E-07 0.799978 20.00 1800 360.00 450.01 
2-PROPANOL 278846E-05 2.09544E-06 1.760172 20.00 1800 360.00 204.53 
TURPENTINE 4.23751E-05 3.18436E-06 2.674865 36.40 1800 655.20 244.95 
MINERAL SPIRITS 4.22441E-06 3.17452E-07 0266659 20.00 1800 360.00 1350.04 
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VaL Col. 4 = Val. Col. 3/(53.35*(46f>68)/(14.7»144)) 

1 Two Vapor phase carbon beds connected In series, each with 1800 lbs. of regenerated 
carbon, VPR 4x10, as manufadurd by Calgon Carbon, or equivalent, will be used as a control system. n 

2 Tfie induced air flow through the control system will be 700 SCFM. * 
3 

3 The values in column 3 are same as calculated values In column 7 of the Table -1, Emissions Estimates. z 
P 

4 Values of Column 4 are obtained by slmpfe conversion of values from column 3, using the following formula: v 
i 

i 

5 Value of column 5 = value of column 4 * 700 CFM * 60 m'tn/hr * 20 hrs/day o 
o 
i 

6 Values ki column 6 are obtained from Calgon Carbon. Wherever the data was not available, the adsorption * 
capacity of carbon has been assumed to 20%. 

7 Column 7 represents the amount of carbon available from the first bed. ^ 

8 Column 9 shows the estimated breakmrouc^timeindaysattheem ° 
the given compound, when emitted by itself for the system operation of 20 hrs/day. « 

tf 

In actual situation, multiple compounds may be present However, the correntration of compounds would be w 

much lower than what has been estimated here and used in the calculations. ® 

ThemWrnumlfeexpeciar^ 

TJ 

I 
O 

OD 

1 



WOYER-SC-HLCSINGER-TURNERinc. 
— M l I II • • II • • I • • I | 
3 0 0 west a A amt s t r e e t C h i c a g o I l l i n o i s 6 0 6 0 6 te lephone 2 6 3 - 0 5 5 6 a n a c o d e 312 

J a n u a r y 11, 1999 

I l l i n o i s E n v i r o n m e n t a l P r o t e c t i o n Agency 
Bureau o f Land #33 
P e r m i t S e c t i o n 
1021 N o r t h Grand Avenue E a s t 
P.O. Box 19276 
S p r i n g f i e l d , I L 62794-9276 

RE: 0316000051 -- Cook County 
, C l e a n H a r b o r s S e r v i c e s , I n c . 
ILD000608471 

RCRA P e r m i t Log No. 16-M-26 

Dear S i r : 
I h e r eby c e r t i f y t h a t I , t h e u n d e r s i g n e d am a 

P r o f e s s i o n a l E n g i n e e r , l i c e n s e d t o p r a c t i c e i n the S t a t e o f 
I l l i n o i s . 

' I c e r t i f y under p e n a l t y o f law t h a t the c l o s e d v e n t 
system f o r the can and g l a s s c r u s h e r i s d e s i g n e d t o o p e r a t e 
w i t h no d e t e c t a b l e e m i s s i o n s , as i n d i c a t e d by an i n s t r u m e n t 
r e a d i n g o f l e s s t h a n 500 ppmv above background as d e t e r m i n e d 
i n t h e p r o c e d u r e i n 40 CPR .264.1034 (b) and . -by v i s u a l 
i n s p e c t i o n s • 

I c e r t i f y t h a t t h e carbon a d s o r p t i o n bed system c o n t r o l 
d e v i c e i s d e s i g n e d t o o p e r a t e a t an e f f i c i e n c y o f 95% o r 
g r e a t e r r e d u c t i o n o f t o t a l o r g a n i c c o n c e n t r a t i o n from t h e 
c l o s e d v e n t system a s s o c i a t e d w i t h t h e can and g l a s s c r u s h e r 
as d e m o n s t r a t e d ' by the a t t a c h e d d e s i g n a n a l y s i s . I a l s o 
c e r t i f y t h a t t h e o p e r a t i n g parameters used i n t h i s d e s i g n 
a n a l y s i s r e a s o n a b l y r e p r e s e n t t he c o n d i t i o n s t h a t e x i s t when 
th e can and g l a s s c r u s h e r would be o p e r a t i n g a t t h e h i g h e s t 
l o a d o r c a p a c i t y l e v e l r e a s o n a b l y e x p e c t e d t o o c c u r . 

Amos T u r n e r ^ </*iTrA^ 0V 

L i c e n s e d P r o f e s s i o n a l E n g i n e e r ' ™ ,//»•'1 

I l l i n o i s L i c e n s e -No. 19471; e x p i r a t i o n ^ ' S a t e 11/30/1999 

\ 



CHSI has recalculated the air emissions from the compactor in Building 42 for five 
constituents. The emissions utilize a percent concentration mole fraction of less than the 
50% mole fraction used for calculation of all other constituents. 

Percent Concentration OSHA 
Concentration After Carbon PEL 
Mole Fraction (ppm) (ppm) 

Acrylin 0.25 0.060 0.1 
Benzene 10.0 0.630 1.0 
1,1-Dichloroethylene 5.0 0.583 1.0 
Methyl Hydrazine 5.0 0.152 0.2 
Vinyl Chloride 1.0 0.642 1.0 

The percent mole fractions can be justified from MSDSs for paint. 



Appendix D-42 

Shredding System Engineering Calculations 
(Units 22,24,68,69) 



I hereby c e r t i f y t h a t I, the u n d e r s i g n e d am a 
P r o f e s s i o n a l E n g i n e e r , l i c e n s e d t o p r a c t i c e i n che S t a t e o f 
I l l i n o i s . I have r e v i e w e d the minimum rank t h i c k n e s s 
c a l c u l a t i o n s f o r Tanks 414, 415, 416, 417, 418, 424 and 427 
and t h e containment c a l c u l a t i o n s f o r U n i t 42 and t h e 
con t a i n m e n t pan below t h e drum f e e d r o l l e r c o n v e y o r and drum 
l i f t . I f i n d t h a t t h e c a l c u l a t i o n s i n c o r p o r a t e good 
e n g i n e e r i n g p r a c t i c e s . 

I c e r t i f y under p e n a l t y o f law t h a t t h i s document and a l l 
a t t a c h m e n t s were p r e p a r e d under my d i r e c t i o n o r s u p e r v i s i o n i n 
acc o r d a n c e w i t h a system d e s i g n e d t o a s s u r e t h a t q u a l i f i e d 
p e r s o n n e l p r o p e r l y g a t h e r and e v a l u a t e t h e i n f o r m a t i o n 
s u b m i t t e d . Based on my i n q u i r y of t h e p e r s o n o r p e r s o n s who 
manage t h e system, o r t h o s e persons d i r e c t l y r e s p o n s i b l e f o r 
g a t h e r i n g t h e i n f o r m a t i o n , the i n f o r m a t i o n s u b m i t t e d i s , t o 

jk. , the b e s t o f my knowledge and b e l i e f t r u e , a c c u r a t e and 
complete. I am aware t h a t t h e r e are s i g n i f i c a n t p e n a l t i e s f o r 
s u b m i t t i n g f a l s e i n f o r m a t i o n , i n c l u d i n g t h e p o s s i b i l i t y o f 
f i n e and imprisonment f o r knowing v i o l a t i o n s . 

E n g i n e e r S e a l 

.. 7..2-0OO 

Amos T u r n e r Date 

H o y e r - S c h l e s i n g e r - T u r n e r , Inc 
3 074 U n i v e r s i t y Avenue 
H i g h l a n d Park, IL 60035 
(847) 681-0470 

' 19471 \ ~ 
I • 
$ : LICENSED : 
^ ; PROFESSIONAL; 

ENGINEER " •= j . ENGINEER . 

'"",///! Ill'' 



A 
L E E F . M O U N T , P . E . 

CIVIL ENGINEER 
2 BAY VIEW AVENUE HINGHAM, MASSACHUSETTS C2D43 

(781) 749-5394 

20 September 2000 

Mr. A g u s t i n Ayon 
Clean Harbors S e r v i c e s , I n c . 
11800 S. Stony I s l a n d Ave. 
Chic a g o , I l l i n o i s 60617 

S u b j e c t : Metal Wash Tank - 424 
S t r u c t u r a l Arrangement 

E n c l o s u r e s : 1) Marked up p r i n t your dwg. no. 4630-M-14. 
2) S u p p o r t i n g C a l c u l a t i o n s (12 s h t s . ) 

Dear Mr. Ayon, 

E n c l o s u r e s 1) & 2) a r e f o r w a r d e d h e r e w i t h f o r your r e v i e w 
and comment. You w i l l n o t e the empty v e s s e l weight as shown i s 
more than t w i c e your o r i g i n a l e s t i m a t e . The h i g h s p e c i f i c g r a v i t y 
of 2.0 p l u s the 2.5 p s i d e s i g n p r e s s u r e r e q u i r e s i g n i f i c a n t 
s t i f f e n i n g . The p l a t e t h i c k n e s s e s shown i n c l u d e 1/8" c o r r o s i o n 
al1owance. 

I have t r i e d t o m a i n t a i n b a s i c d i m e n s i o n s and a v o i d 
i n t e r f e r e n c e w i t h s h e l l a t t a c h m e n t s a l t h o u g h some rearrangement 
may be r e q u i r e d . The t h r e e b o l t e d top p l a t e s e c t i o n s shown are of 
a d i f f e r e n t s i z e than your proposed f o u r . 

I have f o l l o w e d a somewhat c o n s e r v a t i v e approach i n t h i s 
d e s i g n due t o the i n t e n d e d use of t h i s tank which r e q u i r e s 
s u p port of r o t a t i n g m a c h i n e r y ( a u g e r s ) and a product c o n t a i n i n g 
metal p i e c e s . A d d i t i o n a l l o c a l p l a t e s u p p o r t may be r e q u i r e d i n 
way of s h e l l n o z z e l a t t a c h m e n t s . 

As mentioned on t h e phone, I wi11 be away u n t i l 2 Oct. and 
w i l l await your comments on t h i s tank d e s i g n b e f o r e p r o c e e d i n g 
w i t h a s i m i l a r a n a l y s i s of Tank 427. 

Yo u r s t r u l y , 

Lee F. Mount 



LEE F. MOUNT, P.E. 
Civil Engineer/Naval Architect 
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1 

L E E F . M O U N T , P . E . 

CIVIL ENGINEER 
2 BAY VIEW AVENUE HINGHAM, MASSACHUSETTS 02C43 

(781) 749-5394 

6 October 2000 

Mr. A g u s t i n Ayon 
Clean H a r b o r s S e r v i c e s , I n c . 
11800 S. Stony I s l a n d Ave. 
C h i c a g o , I l l i n o i s 60617 

S u b j e c t : Metal Wash R i n s e Tank - 427 

E n c l o s u r e s : 1> Marked up p r i n t your dwg. no. 4630-M-16 
2) S u p p o r t i n g C a l c u l a t i o n s (9 s h t s . ) 
3) Cardboard p l a t i n g model 

Dear Mr. Ayon, 

E n c l o s u r e s 1 ) , 2 ) , 8. 3) a r e f o r w a r d e d h e r e w i t h f o r your 
r e v i e w and comment. The p l a t e t h i c k n e s s e s shown i n c l u d e 1/8" 
c o r r o s i o n a l l o w a n c e . 

I had t r o u b l e v i s u a l i z i n g the i n t e n d e d shape of t h i s tank, 
thus the model which I hope i n c o r p o r a t e s the d e s i r e d f e a t u r e s and 
can be c o n s t r u c t e d u s i n g f l a t p l a t e s . I b e l i e v e t h i s tank w i l l be 
d i f f i c u l t t o f a b r i c a t e g i v e n the v a r i o u s i n t e r s e c t i n g s u r f a c e s . 

I have a g a i n f o l l o w e d a somewhat c o n s e r v a t i v e approach i n 
t h i s d e s i g n due to the i n t e n d e d use w h i c h r e q u i r e s s u p p o r t of the 
bottom auger and a p r o d u c t c o n t a i n i n g metal p i e c e s . A d d i t i o n a l 
l o c a l p l a t e support may be r e q u i r e d i n way of s h e l l n o z z e l 
a t t a c h m e n t s . 

R e g a r d i n g your p r e f e r e n c e f o r a n g l e s t i f f ' s i n l i e u of T's 
on the Tank 424 d e s i g n , the WT 4x7.5 v e r t , s i d e members c o u l d be 
made of 4x4x1/4 a n g l e s and the WT 8x28.5 lower h o r i z o n t a l member 
at the bottom bend c o u l d be made of 8x6x1/2 angle w i t h 6" l e g 
p o i n t i n g down. 

S t r u c t u r a l Arrangement 

Y o u r s t r u l y , 

Lee F. Mount 
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Minimum Thickness Required for Tanks 
ASME Section VIII - Div. 1 Appendix 1 

Tanks T - 415 and T - 416 (Assume S.G. = 2.0) 
Material of Construction to be Carbon Steel 

Maximum Pressure on Tank 

62.4x2.0x17.125 = „„ „ , 
7 £ 1 4 8 4 P S I 

Plus 1 psig Vapor Pressure 1 psi 

P= 15.84 psi 
Use P= 16.00 psi 

Minimum thickness required for shell 

(P)(Ro) 1016 
(S)(E)+0,4(P) 9666.4 

Where P=16 psi 
Ro=10.583/2 (12) 
S=13,800 
E=0.7 

Minmum thickness required for shell = 0.105" 

Tank shell thickness to be 0.5" (0.5">0.105") therefore o.k. 

Minimum thickness required ellipsoidal bottom 

t- (P)(D)(K) 3689.28 
2(S)(E)+0,2(P) 19323.2 

Where P=16 psi 
D=126 
S=13,800 
E=0.7 
K=1.83 

Minmum thickness required for bottom = 0.191" 

Tank bottom thickness to be 0.5" (0.5">0.191") therefore o.k. 



Tank T - 414 (Assume S.G. = 2.0) 
Material of Construction to be Carbon Steel 

Maximum Pressure on Tank 
62.4x2.0x9.17 = 

144 
7.95 psi 

Plus 1 psig Vapor Pressure 1 psi 

P = 
Use P= 

8.95 psi 
9.00 psi 

Minimum thickness required for shell 

t= (P)(Ro) 486 
(S)(E)+0,4(P) 9663.6 

Where P= 9 psi 
Ro=9/2 (12) 
S=13,800 
E=0.70 

Minmum thickness required for shell = 0.05" 

Tank shell thickness to be 0.25" (0.25">0.05") therefore o.k. 

Minimum thickness required ellipsoidal bottom 

Where P=9 psi 
D=108 
S=13,800 
E=0.7 
K=1.83 

Minmum thickness required for bottom = 0.092" 

Tank bottom thickness to be 0.50" (0.50">0.097") therefore o.k. 

2(S)(E)+0,2(P) 19321.8 
1778.76 



Tank T - 418 (Assume S.G. = 2.0) 
Material of Construction to be 316 Stainless Steel 

Minimum Pressure on Tank 
62.4x2.0x21.75 = 

144 
18.85 psi 

Plus 1 psig Vapor Pressure 1 psi 

P = 
Use P= 

19.85 psi 
20.00 psi 

Minimum thickness required for shell 

t= (P)(Ro) 
(S)(E)+0,4(P) 15758 

845 

Where P=20 psi 
Ro=7.041667/2 (12) 
S=22,500 
E=0.70 

Minmum thickness required for shell = 0.054" 

Tank shell thickness to be 0.25" (0.25">0.054") therefore o.k. 

Minimum thickness requiered ellipsoidal bottom 

Where P=20 psi 
D=84 
S=22,500 
E=0.7 
K=1.83 

Minmum thickness required for bottom = 0.097" 

Tank bottom thickness to be 0.25" (0.25">0.097") therefore o.k. 

t= (P)(P)(K) 3074.4 
2(S)(E)+0,2(P) 31504 



Tanks T - 417 (Assume S.G. = 2.0) 
Material of Construction to be Carbon Steei 

- Maximum Pressure on Tank 

6 Z 4 ^ X 2 4 = 20.80 psi 
144 

Plus 1 psig Vapor Pressure 1 psi 

P± 21.8Qpsi 
Use P= 22.00 psi 

Minimum thickness requierd for shell 

t= (P)(Ro) 1386 
(S)(E)+0,4(P) 9668.8 

Where P=22 psi 
Ro=10.5/2 (12) 
S=13,800 
E=0.7 

Minmum thickness required for shell = 0.143" 

Tank shell thickness = 0.375" (0.375">0.143") therefore o.k. 



The s econdary c o n t a i n m e n t c a l c u l a t i o n s f o r U n i t 42 a r e 
i n c l u d e d on CHSI Dwg. No. 4287. Ten p e r c e n t of the t o t a l 
s t o r a g e c a p a c i t y o f 2035 g a l l o n s i s 204 g a l l o n s . T h i s i s l e s s 
t h a n t h e l a r g e s t c o n t a i n e r o f 478 g a l l o n s . The n e t 
c o n t a i n m e n t of 5,23 9 g a l l o n s exceeds the t o t a l s t o r a g e 
c a p a c i t y . 

The drum f e e d r o l l e r conveyor and drum l i f t t o t h e 
s h r e d d e r have a c a r b o n s t e e l c ontainment pan below them. The 
pan i s 22 f e e t l o n g , 5 f e e t wide and 8 i n c h e s h i g h . The drum 
l i f t and most of the r o l l e r conveyor a r e l o c a t e d i n U n i t 24 
w h i c h i s an e n c l o s e d b u i l d i n g . A p o r t i o n o f the c o n v e y o r i s 
l o c a t e d o u t s i d e of t h e b u i l d i n g , but i n U n i t 70 which i s a 
c o n t a i n e d a r e a . The p o r t i o n of the c o n v e y o r i n U n i t 70 w i l l 
be c o v e r e d by a canopy. 

T o t a l waste volume: (18)(55) = 990 g a l l o n s 
10% = 99 g a l l o n s 
l a r g e s t c o n t a i n e r 478 g a l l o n s 

Volume of c o n t a i n m e n t : ( 2 2 ) ( 5 ) ( 0 . 6 7 ) ( 7 . 4 8 ) = 549 g a l l o n s 

/ f \ \ A 0 <=> T O < v \ A £ ^ , 
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I hereby c e r t i f y t h a t I , the u n d e r s i g n e d am a 
P r o f e s s i o n a l E n g i n e e r , l i c e n s e d t o p r a c t i c e i n the S t a t e o f 
I l l i n o i s . I have r e v i e w e d t h e assessment o f Tank T-417 and 
a t t e s t t h a t the t a n k system has s u f f i c i e n t s t r u c t u r a l 
i n t e g r i t y and c o m p a t i b i l i t y w i t h the wastes t o be s t o r e d o r 
t r e a t e d t o ensure t h a t i t w i l l not c o l l a p s e , r u p t u r e o r f a i l . 
I t i s a c c e p t a b l e f o r t h e s t o r i n g and t r e a t i n g of h a z a r d o u s 
waste. The f o u n d a t i o n , s t r u c t u r a l s u p p o r t , seams and 
c o n n e c t i o n s are a d e q u a t e l y d e s i g n e d i n c o r p o r a t i n g good 
e n g i n e e r i n g p r a c t i c e s . 

I c e r t i f y under p e n a l t y of law t h a t t h i s document and a l l 
a t t a c h m e n t s were p r e p a r e d under my d i r e c t i o n o r s u p e r v i s i o n i n 
a c c o r d a n c e w i t h a s ystem d e s i g n e d t o a s s u r e t h a t q u a l i f i e d 
p e r s o n n e l p r o p e r l y g a t h e r and e v a l u a t e t h e i n f o r m a t i o n 
s u b m i t t e d . Based on my i n q u i r y of the p e r s o n o r p e r s o n s who 
manage t h e system, o r t h o s e p e r s o n s d i r e c t l y r e s p o n s i b l e f o r 
g a t h e r i n g t h e i n f o r m a t i o n , the i n f o r m a t i o n s u b m i t t e d i s , t o 
t h e b e s t o f my knowledge and b e l i e f t r u e , a c c u r a t e and 
c o m p l e t e . I am aware t h a t t h e r e are s i g n i f i c a n t p e n a l t i e s f o r 
s u b m i t t i n g f a l s e i n f o r m a t i o n , i n c l u d i n g t h e p o s s i b i l i t y of 
f i n e and imprisonment f o r knowing v i o l a t i o n s . 

E n g i n e e r S e a l 

Am< \o4 T u r n e r Date > : LICENSED \ \ 

H o y e r - S c h l e s i n g e r - T u r n e r , I n c . 
3 074 U n i v e r s i t y Avenue 
H i g h l a n d Park, IL 60035 
(847) SS1-0470 
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W-S-T HOYER-SCIILESINGER-TURNER,Inc. 
nNGINEERS-ARCIIITECTS 

3074 University Ave. 
Highland Park,IL 60035 

I'hone:847-461-0470 Fax:847-266-9829 

O c t o b e r 27, 2000 

Mr. James R. L a u b s t e d 
F a c i l i t y Compliance Manager 
CLEAN HARBORS SERVICES, INC. 
11800 S. S t o n y I s l a n d Avenue 
C h i c a g o , I L 60617 

RE: I n s p e c t i o n R e p o r t 
C a u s t i c Tank T-417 

Dear Mr. L a u b s t e d : 

On O c t o b e r 10, 2000 I v i s u a l l y i n s p e c t e d t h e i n t e r i o r and 
e x t e r i o r o f Tank T-417. 

Tank T-417 i s l o c a t e d on t h e n o r t h s i d e o f the B u l k L i q u i d 
Flammable S t o r a g e Tank Farm ( U n i t 22) . The t a n k was u s e d f o r 
s t o r i n g sodium h y d r o x i d e . Tank T-417 i s l o c a t e d o u t d o o r s . 
The c o n c r e t e containment f o r the tank f a r m w i l l be m o d i f i e d t o 
p r o v i d e i n d i v i d u a l c o n t a i n m e n t f o r t h i s tank. The 
c o n t a i n m e n t w i l l be c o a t e d w i t h P r o t e c t o - C o a t 900, 3 0 m i l s 
t h i c k as m a n u f a c t u r e d by Dudick, I n c . T h i s c o a t i n g i s 
c o m p a t i b l e w i t h hazardous waste d i l u e n t o r f u e l to be s t o r e d . 

Tank T-417 i s a c a r b o n s t e e l v e s s e l f a b r i c a t e d i n 1986. Tank 
T-417 was empty a t t h e t i m e o f i n s p e c t i o n and was s a n d b l a s t e d 
by C l e a n H a r b o r s p e r s o n n e l . The t a n k w i i l be o p e r a t e d a t 
ambient t e m p e r a t u r e and under 2" WC p r e s s u r e from n i t r o g e n 
b l a n k e t i n g . The tank w i l l be e q u i p p e d w i t h a c o n v e r s a t i o n 
v e n t and v e n t e d t h r o u g h a c a r b o n bed. 

Tank T-417 s t o r e s flammable l i q u i d s C l a s s I . Maximum s p e c i f i c 
g r a v i t y o f s t o r e d l i q u i d s i s 1.2 and pH may v a r y from 4 t o 10. 
The tank i s c o n s t r u c t e d from c a r b o n s t e e l . I t i s 10'6" i n 
d i a m e t e r and 24 "0" h i g h s t r a i g h t s i d e w i t h a s l o p e d b o t t o m . 
The o p e r a t i n g c a p a c i t y i s '15,000 g a l l o n s . T h i s tank was b u i l t 
t o UL-142 s t a n d a r d . 

The i n t e r n a l and e x t e r n a l v i s u a l i n s p e c t i o n d i d not r e v e a l any 
d e f e c t s . The welds around n o z z l e s and tank s h e l l w e l d s 
i n s p e c t e d from i n s i d e t h e tank were i n good c o n d i t i o n . The 
i n t e r i o r t o p p l a t e d i d n o t show s i g n s of r u s t . There were no 
o t h e r v i s i b l e d e f e c t s . 
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I t i s not p o s s i b l e t o i n s p e c t t h e e n t i r e e x t e r i o r o f t h e ta n k 
by v i s u a l i n s p e c t i o n . The tank i s i n s u l a t e d w i t h 2" t h i c k 
i n s u l a t i o n w i t h m e t a l j a c k e t . 

On O c t o b e r 12, 2000 C l e a n H arbors p e r f o r m e d N D E - u l t r a s o n i c 
t h i c k n e s s measurements from the i n t e r i o r o f t h e tank. These 
u l t r a s o n i c t h i c k n e s s t e s t r e s u l t s a r e l i s t e d i n A p p e n d i x 
TK-417-1. 

The t o p a s - b u i l t t h i c k n e s s was 0.250 i n c h e s . The f o u r l a t e s t 
r e a d i n g s a r e v e r y c l o s e i n t h i c k n e s s t o the as b u i l t 
t h i c k n e s s . The minimum r e a d i n g was 0.248 i n c h e s w h i c h i s 101% 
ov e r t h e minimum o f 0.123 i n c h e s recommended by t h e UL-142 
s t a n d a r d . 

The w a l l a s - b u i l t t h i c k n e s s was 0.375 i n c h e s . The t w e l v e 
l a t e s t r e a d i n g s each show minor d e c r e a s e s i n t h i c k n e s s . The 
minimum r e a d i n g was 0.368 i n c h e s w h i c h i s 120% o v e r t h e 
minimum o f 0.167 i n c h e s recommended by th e UL-142 s t a n d a r d . 

The b o t t o m a s - b u i l t t h i c k n e s s was 0.500 i n c h e s . The f o u r 
l a t e s t r e a d i n g s each show minor d e c r e a s e s i n t h i c k n e s s . The 
minimum r e a d i n g was 0.470 i n c h e s w h i c h i s 96% o v e r t h e minimum 
o f 0.240 i n c h e s recommended by t h e UL-142 s t a n d a r d . 

F o r t a n k d e s i g n s p e c i f i c a t i o n s , n o z z l e 
d e s c r i p t i o n , see CHSI Drawing No. 4295. 

o r i e n t a t i o n and 

S t r u c t u r a l d e s i g n f o r the tank farm f o u n d a c i o n , e n g i n e e r i n g 
d e s i g n c a l c u l a t i o n s and containment c a p a c i t y c a l c u l a t i o n s see 
CHSI Drawing 4291 and Attachment TK-417-2. 

T h e r e f o r e , I c e r t i f y t h a t a f t e r v i s u a l i n s p e c t i o n , the tank i s 
s t r u c t u r a l l y sound. No e v i d e n c e o f c r a c k s , b u l g i n g , c o r r o s i o n 
p i t s o r s c a l e s o r wel d d e f e c t s were o b s e r v e d . Based on my 
i n s p e c t i o n , the tank can be used f o r t h e i n t e n d e d p u r p o s e . 

V e r y t r u l y y o u r s , 

HOYER-SCHLEEINGER-TURNER, INC. 

P e t e r J . Bernes 
I l l i n o i s #3659 PETER J. BERNES 

LICENSED STRUCTURAL ENGINEER 
ILLINOIS NO. 3659 a . . _ 

MY LICENSE EXPIRES ON lf'3Q.L>V 



APPENDIX TK-417-1 

ULTRA SONIC THICKNESS TESTING 
T-417 

October 12, 2000 

INTERNAL 

TOP 

E a s t South West N o r t h 

.250 .252 .252 .248 

SHELL 

.376 .380 .380 .368 

.370 .372 .376 .368 

.374 .380 .382 .380 

BOTTOM 

.470 .484 .500 .488 
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I hereby c e r t i f y t h a t I , t h e u n d e r s i g n e d am a P r o f e s s i o n a l E n g i n e e r , 
l i c e n s e d t o p r a c t i c e i n the S t a t e o f I l l i n o i s . Tanks 101, 102, 107, 110 and 
112 a r e c u r r e n t l y used f o r hazardous waste f u e l s t o r a g e , l e a n w a t e r s , and 
a c i d i c w a s t e w a t e r s . Under the p r o p o s e d m o d i f i c a t i o n s , t h e s e t a n k s c o u l d 
a l s o be used f o r c h l o r i n a t e d s o l v e n t s , d i l u e n t and i g n i t a b l e waste s t o r a g e 
from s h r e d d i n g o p e r a t i o n s . I have r e v i e w e d the s t r u c t u r a l i n t e g r i t y and 
s u i t a b i l i t y o f t h e e x i s t i n g t a n k s , a n c i l l a r y equipment and secondary 
c o n t a i n m e n t . These m o d i f i c a t i o n s were d e s i g n e d under my d i r e c t s u p e r v i s i o n 
and t h e d e s i g n i n c o r p o r a t e s good e n g i n e e r i n g p r a c t i c e s . 

Tanks 101, 102, 107; 110 and 112 a r e s u i t a b l e f o r i n t e n d e d u se. The 
m a t e r i a l s o f c o n s t r u c t i o n f o r t h e t a n k s a r e c o m p a t i b l e w i t h t h e hazardous 
wastes i n t e n d e d t o be s t o r e d / p r o c e s s e d . The t a n k s a r e d e s i g n e d t o be 
s t r u c t u r a l l y sound f o r t h e i r usage o f i g n i t a b l e waste, d i l u e n t and 
c h l o r i n a t e d s o l v e n t s . These t a n k s a r e aboveground on c o n c r e t e f o u n d a t i o n s . 
Mo tank component i s i n c o n t a c t w i t h t h e s o i l o r water. The t a n k s a re not 
s u b j e c t e d t o l o a d i n g s caused by v e h i c u l a r t r a f f i c . 

The a n c i l l a r y equipment was c o n s t r u c t e d and i n s t a l l e d a c c o r d i n g t o 
ANSI/ASME B31.3-1987, Chemical P l a n t and R e f i n e r y P i p i n g . The m a t e r i a l s o f 
c o n s t r u c t i o n a r e c o m p a t i b l e w i t h t h e hazardous w a s t e s i n t e n d e d t o be 
s t o r e d / p r o c e s s e d . 

The s t r u c t u r a l d e s i g n f o r t h e t a n k f a r m f o u n d a t i o n i s s u i t a b l e f o r 
i n t e n d e d use. E x i s t i n g w a l l s , f l o o r s , p i e r s , f o u n d a t i o n s , and containment 
s l a b s are d e s i g n e d f o r i n t e n d e d l o a d and w i l l m a i n t a i n s t r u c t u r a l i n t e g r i t y 
w i t h o u t f a i l u r e . The se c o n d a r y c o n t a i n m e n t i s p r o v i d e d w i t h a 30 t o 40 m i l 
co a t of P r o t e c t o - C o a t 900 o r e q u i v a l e n t i n a c c o r d a n c e w i t h t h e 
m a n u f a c t u r e r ' s recommendations. A f t e r c a r e f u l c o n s i d e r a t i o n o f a l l s t o r e d 
c h e m i c a l s and d i s c u s s i o n w i t h t h e c o a t i n g m a n u f a c t u r e r r e p r e s e n t a t i v e , t h i s 
was s e l e c t e d as t h e most s u i t a b l e c o a t i n g . T e c h n i c a l s p e c i f i c a t i o n s a r e 
l i s t e d i n A p p e n d i x D-10. 

I c e r t i f y under p e n a l t y o f l a w t h a t t h i s document and a l l a t t a c h m e n t s 
were p r e p a r e d under my d i r e c t i o n o r s u p e r v i s i o n i n a c c o r d a n c e w i t h a system 
d e s i g n e d t o a s s u r e t h a t q u a l i f i e d p e r s o n n e l p r o p e r l y g a t h e r and e v a l u a t e t h e 
i n f o r m a t i o n s u b m i t t e d . Based on my i n q u i r y o f t h e p e r s o n o r p e r s o n s who 
manage the system, o r those p e r s o n s d i r e c t l y r e s p o n s i b l e f o r g a t h e r i n g t h e 
i n f o r m a t i o n , t h e i n f o r m a t i o n s u b m i t t e d i s , t o t h e b e s t o f my knowledge and 
b e l i e f t r u e , a c c u r a t e and complete. I am aware t h a t t h e r e a r e s i g n i f i c a n t 
p e n a l t i e s f o r s u b m i t t i n g f a l s e i n f o r m a t i o n , i n c l u d i n g t h e p o s s i b i l i t y o f 
f i n e and imp r i s o n m e n t f o r knowing v i o l a t i o n s . 

E n g i n e e r S e a l 

Amos Tu r n e r Date 
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I hereby c e r t i f y t h a t I , the u n d e r s i g n e d am a P r o f e s s i o n a l E n g i n e e r , 
l i c e n s e d t o p r a c t i c e i n t h e S t a t e o f I l l i n o i s . Tanks 101, 102, 107, 110 and 
112 a r e c u r r e n t l y u sed f o r h a z a r d o u s waste f u e l s t o r a g e , l e a n w a t e r s , and 
a c i d i c w a s t e w a t e r s . Under t h e p r o p o s e d m o d i f i c a t i o n s , t h e s e t a n k s c o u l d 
a l s o be used f o r c h l o r i n a t e d s o l v e n t s , d i l u e n t and i g n i t a b l e waste s t o r a g e 
from s h r e d d i n g o p e r a t i o n s . I have r e v i e w e d t h e s t r u c t u r a l i n t e g r i t y and 
s u i t a b i l i t y o f the e x i s t i n g t a n k s , a n c i l l a r y equipment and secondary 
c o n t a i n m e n t . These m o d i f i c a t i o n s were d e s i g n e d under my d i r e c t s u p e r v i s i o n 
and t h e d e s i g n i n c o r p o r a t e s good e n g i n e e r i n g p r a c t i c e s . 

Tanks 101, 102, 107, 110 • and 112 a r e s u i t a b l e f o r i n t e n d e d use. The 
m a t e r i a l s o f c o n s t r u c t i o n f o r t h e t a n k s a r e c o m p a t i b l e w i t h t h e hazardous 
wastes i n t e n d e d t o be s t o r e d / p r o c e s s e d . The t a n k s a r e d e s i g n e d t o be 
s t r u c t u r a l l y sound f o r t h e i r usage o f i g n i t a b l e waste, d i l u e n t and 
c h l o r i n a t e d s o l v e n t s . These t a n k s a re aboveground on c o n c r e t e f o u n d a t i o n s . 
Mo t a n k component i s i n c o n t a c t w i t h t h e s o i l o r water. The t a n k s a r e not 
s u b j e c t e d t o l o a d i n g s caused b y v e h i c u l a r t r a f f i c . 

The a n c i l l a r y equipment was c o n s t r u c t e d and i n s t a l l e d a c c o r d i n g t o 
ANSI/ASME B31.3-1987, C h e m i c a l P l a n t and R e f i n e r y P i p i n g . The m a t e r i a l s o f 
c o n s t r u c t i o n a r e c o m p a t i b l e w i t h t h e hazardous wastes i n t e n d e d t o be 
s t o r e d / p r o c e s s e d . 

The s t r u c t u r a l d e s i g n f o r t h e t a n k f a r m f o u n d a t i o n i s s u i t a b l e f o r 
i n t e n d e d use. E x i s t i n g w a l l s , f l o o r s , p i e r s , f o u n d a t i o n s , and containment 
s l a b s a r e d e s i g n e d f o r i n t e n d e d l o a d and w i l l m a i n t a i n s t r u c t u r a l i n t e g r i t y 
w i t h o u t f a i l u r e . The s e c o n d a r y c o n t a i n m e n t i s p r o v i d e d w i t h a 30 t o 40 m i l 
c o a t o f P r o t e c t o - C o a t 900 o r e q u i v a l e n t i n a c c o r d a n c e w i t h t h e 
m a n u f a c t u r e r ' s recommendations. A f t e r c a r e f u l c o n s i d e r a t i o n o f a l l s t o r e d 
c h e m i c a l s and d i s c u s s i o n w i t h the c o a t i n g m a n u f a c t u r e r r e p r e s e n t a t i v e , t h i s 
was s e l e c t e d as the most s u i t a b l e c o a t i n g . T e c h n i c a l s p e c i f i c a t i o n s a r e 
l i s t e d i n Appendix D-10. 

I c e r t i f y under p e n a l t y o f law t h a t t h i s document and a l l a t t a c h m e n t s 
were p r e p a r e d under my d i r e c t i o n o r s u p e r v i s i o n i n a c c o r d a n c e w i t h a system 
d e s i g n e d t o a s s u r e t h a t q u a l i f i e d p e r s o n n e l p r o p e r l y g a t h e r and e v a l u a t e t h e 
i n f o r m a t i o n s u b m i t t e d . Based on my i n q u i r y o f t h e p e r s o n o r p e r s o n s who 
manage the system, o r tho s e p e r s o n s d i r e c t l y r e s p o n s i b l e f o r g a t h e r i n g the 
i n f o r m a t i o n , the i n f o r m a t i o n s u b m i t t e d i s , t o t h e b e s t o f my knowledge and 
b e l i e f t r u e , a c c u r a t e and c o m p l e t e . I am aware t h a t t h e r e a r e s i g n i f i c a n t 
p e n a l t i e s f o r s u b m i t t i n g f a l s e i n f o r m a t i o n , i n c l u d i n g the p o s s i b i l i t y o f 
f i n e and imprisonment f o r knowing v i o l a t i o n s . 

E n g i n e e r S e a l 
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::::o u r . a e r ^ i y n e u am Li P r o c e s s i o n a l E n g i n e e r , 
~ne S t a t e c t I l l i n o i s . I have c o n d u c t e d an 

cor ene proposed s h r e d d i n g o p e r a t i o n U n i t 24. I 
u r a l i n t e g r i t y and s u i t a b i l i t y - of t h e proposed 

t a n k s , a n c i l l a r y equipment, secondary c o n t a i n m e n t and s h r e d d i n g p r o c e s s 
i n c l u d i n g d i s p e r s i b l e m a t e r i a l s o p e r a t i o n and n o n - d i s p e r s i b l e m a t e r i a l s 
o n e r a t i o n . U n i t 24 was d e s i g n e d under my d i r e c t s u p e r v i s i o n and t h e d e s i g n 
i n c o r p o r a t e s good e n g i n e e r i n g p r a c t i c e s . 

:or 

Tank 414 i s s u i t a b l e t o r i n t e n d e d use. The m a t e r i a l s of c o n s t r u c t i o n 
:he tank are c o m p a t i b l e w i t h the hazardous wastes i n t e n d e d t o be 

s t o r e d / p r o c e s s e d . The tank i s d e s i g n e d t o be s t r u c t u r a l l y sound f o r i t s use 
to d i s p e r s e shredded waste m a t e r i a l s . The tank w i l l be i n s t a l l e d above 
irround on c o n c r e t e f o u n d a t i o n s . Mo tank component w i l l be i n c o n t a c t w i t h 
the s o i l o r water. The tank has been d e s i g n e d s u b j e c t t o l o a d i n g s caused by 
v e h i c u l a r t r a f f i c . 

The a n c i l l a r y equipment w i l l oe c o n s t r u c t e d and i n s t a l l e d a c c o r d i n g t o 
A N S I / A S M E 331.3 -1987, C h e m i c a l P l a n t and R e f i n e r y P i p i n g . The m a t e r i a l s , o f 
c o n s t r u c t i o n a r e c o m p a t i b l e w i t h the hazardous wastes i n t e n d e d t o be 
s t o r e d / p r o c e s s e d . 

The s t r u c t u r a l d e s i g n f o r the tank f o u n d a t i o n and s h r e d d e r f o u n d a t i o n 
i s s u i t a b l e f o r i n t e n d e d use. W a l l s , p i e r s , f o u n d a t i o n s , f l o o r s and 
containment s l a b s a r e d e s i g n e d f o r i n t e n d e d l o a d and w i l l m a i n t a i n 

. u r a l i n t e g r i t y w i t h o u t f a i l u r e . The f o u n d a t i o n has been d e s i g n e d t o 
! 111 

• 11 
e f f e c t of f r o s t iieave. The se c o n d a r y containment s h a l l be 

c o a t e d w i t h u minimum 3/16 i n c h coat of P r o t e c t o - C r e t e 900 o r e q u i v a l e n t i n 
accordance w i t h t he m a n u f a c t u r e r ' s recommendations. A f t e r c a r e f u l 
c o n s i d e r a t i o n of a l l s t o r e d c h e m i c a l s and d i s c u s s i o n with, t h e c o a t i n g 
m a n u f a c t u r e r r e p r e s e n t a t i v e , t h i s was s e l e c t e d as the most s u i t a b l e c o a t i n g . 
T e c h n i c a l s p e c i f i c a t i o n s are l i s t e d i n Appendix D-10. 

I c e r t i f y under p e n a l t y of law t h a t t h i s document and a l l a t t a c h m e n t s 
were p r e p a r e d under my d i r e c t i o n or s u p e r v i s i o n i n accordance w i t h a system 
d e s i g n e d t o a s s u r e t h a t q u a l i f i e d p e r s o n n e l p r o p e r l y g a t h e r and e v a l u a t e t he 
i n f o r m a t i o n s u b m i t t e d . Based on my i n q u i r y o f the pe r s o n o r p e r s o n s who 
manage the system, o r thos e persons d i r e c t l y r e s p o n s i b l e f o r g a t h e r i n g t h e 
i n f o r m a t i o n , the i n f o r m a t i o n s u b m i t t e d i s , t o the b e s t of my knowledge and 
b e l i e f t r u e , a c c u r a t e and complete. I am aware t h a t t h e r e a r e s i g n i f i c a n t 
o e n a l t i e s f o r s u b m i t t i n g f a l s e Liiformat i o n , i n c l u d i n g the p o s s i b i l i t y o f 
ci n e and imorisonmenc f o r knowing v i o l a t i o n s . 
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H O Y E R - S C H L E S I N G E R - T U R N E R , I n c . 

C O N S U L T I N G E N G I N E E R S 

3074 U n i v e r s i t y A v e . 

H i g h l a n d Park , IL 60035 

P h o n e : 847/461-0470 Fax: 847/266-9829 

I .-.ereby c e r t i f y t h a t I, tine u n d e r s i g n e d am a P r o f e s s i o n a l E n g i n e e r , 
l i c e n s e d :o p r a c t i c e i n the S t a t e of I l l i n o i s . I have conducted ai 
assessment o f the d e s i g n f o r the proposed metalwash system U n i t 68. I have 
re v i e w e d C;he s t r u c t u r a l i n t e g r i t y and s u i t a b i l i t y o f the pr o p o s e d t a n k s 
a n c i l l a r y -equipment, secondary containment and p r o c e s s . U n i t 68 wa: 
i e s i g n e d under my d i r e c t s u p e r v i s i o n and the d e s i g n i n c o r p o r a t e s gooc 
e n a i n e e r i n g p r a c t i c e s . 

Tanks 4 24 and 427 are s u i t a b l e f o r i n t e n d e d use. The m a t e r i a l s oi 
c o n s t r u c t i o n f o r the tank s a r e c o m p a t i b l e w i t h the hazardous wastes intendec 
to oe s t o r e d / p r o c e s s e d . The tanks a re d e s i g n e d t o be s t r u c t u r a l l y sound foe 
t h e i r cse t o c l e a n metal fragments of waste. The t a n k s w i l l be i n s t a l l e c 
coc-ve j r o u n d on c o n c r e t e f o u n d a t i o n s . No tank component w i l l be i n contact 
v i c e tr.e s o i l o r water. The tanks have been d e s i g n e d s u b j e c t t o lo a d i n g s 
caused cy v e h i c u l a r t r a f f i c . 

The a n c i l l a r y equipment w i l l be c o n s t r u c t e d and i n s t a l l e d a c c o r d i n g tc 
ANSI/ASME B31.3 -1987, Cnem i c a i P l a n t and R e f i n e r y P i p i n g . The m a t e r i a l s oi 
c o n s t r u c t i o n a r e c o m p a t i b l e w i t h the hazardous wastes i n t e n d e d t o be 
s t o r e d / p r o c e s s e d . 

The s t r u c t u r a l d e s i g n f o r the tank f o u n d a t i o n i s s u i t a b l e f o r intendec 
use. W a l l s , p i e r s , f o u n d a t i o n s , f l o o r s and containment s l a b s are designee 
cor i n t e n d e d l o a d and w i l l m a i n t a i n s t r u c t u r a l i n t e g r i t y w i t h o u t f a i l u r e 
The f o u n d a t i o n has been d e s i g n e d t o p r e v e n t t he e f f e c t of f r o s t heave. The 
secondary c o n t a i n m e n t s h a l l be c o a t e d w i t h a minimum 3/16 i n c h c o a t o: 
P r o t e c t o - C r e t e 900 o r e q u i v a l e n t i n accordance w i t h the manufacturer'; 
. = ;.:-mer.aacions. A f t e r c a r e f u l c o n s i d e r a t i o n of a l l s t o r e d c h e m i c a l s anc 
: i s c u s s i o n w i t h the c o a t i n g m a n u f a c t u r e r r e p r e s e n t a t i v e , t h i s was se l e c t e e 
,s che most s u i t a b l e c o a t i n g . T e c h n i c a l s p e c i f i c a t i o n s a r e l i s t e d i i 
Aoper.cix D-10. 

I c e r t i f y under p e n a l t y of law t h a t t h i s document and a l l attachments 
were p r e p a r e d under my d i r e c t i o n o r s u p e r v i s i o n i n acco r d a n c e w i t h a s y s t e r 
i e s i g n e d t o a s s u r e t h a t q u a l i f i e d p e r s o n n e l p r o p e r l y g a t h e r and e v a l u a t e the 
cn r o r m a t i o n s u b m i t t e d . Based on my i n q u i r y of the p e r s o n o r persons whe 
manage tne system, o r those persons d i r e c t l y r e s p o n s i b l e f o r g a t h e r i n g the 
i n r o r m a t i o n , the i n f o r m a t i o n s u b m i t t e d i s , t o the b e s t of my knowledge anc 
: ; e _ i e c t r u e , a c c u r a t e and complete. I am aware t h a t t h e r e a r e s i g n i f i c a n t 
o e n a l t i e s f o r s u b m i t t i n g f a l s e i n f o r m a t i o n , i n c l u d i n g the p o s s i b i l i t y oi 
"cine and imprisonment f o r knowing v i o l a t i o n s . 

E n g i n e e r S e a l 

/ 
v..-.;; • ; o h I e s m g e r - Turne r , Inc. 
C74 U n i v e r s i t y Avenue 
l a n i a n d Park, IL 60035 
- 4 7 ' ̂  1 - 0 4 7 0 
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H i g h l a n d Park, IL 60035 

P h o n e : 847/461-0470 Fax: 847/266-9829 

: .:ereby c e r t i f y t h a t Z, the u n d e r s i g n e d am a P r o f e s s i o n a l E n g i n e e r , 
_ i c e n s e d to p r a c t i c e i n t h e S t a t e o f I l l i n o i s . I have c o n d u c t e d an 
assessment of the d e s i g n f o r the proposed flammable t a n k f a r m U n i t 22. 
I nave r e v i e w e d the s t r u c t u r a l i n t e g r i t y and s u i t a b i l i t y o f the pr o p o s e d 
t a n k s , a n c i l l a r y equipment and m o d i f i e d s econdary c o n t a i n m e n t . U n i t 22 was 
i e s i g n e d under my d i r e c t , s u p e r v i s i o n and the d e s i g n i n c o r p o r a t e s good 
e n g i n e e r i n g p r a c t i c e s . 

T.Mtks 415, 416 and 418 a r e s u i t a b l e f o r i n t e n d e d use. The m a t e r i a l s o f 
rcr.strt'.ction f o r the tank s a r e c o m p a t i b l e w i t h the hazardous wastes i n t e n d e d 
t t oe s t o r e d / p r o c e s s e d . The tanks are d e s i g n e d t o be s t r u c t u r a l l y sound f o r 
t h e i r osage o f i g n i t a b l e waste s t o r a g e . The tank s w i l l be i n s t a l l e d above 
r r c u n d :n c o n c r e t e f o u n d a t i o n s . No tank component w i l l be i n c o n t a c t w i t h 
tne s c i l o r water. The t a n k s w i l l not be s u b j e c t e d t o l o a d i n g s caused by 
• t e h i c u l a r t r a f f i c . 

The a n c i l l a r y equipment w i l l be c o n s t r u c t e d and i n s t a l l e d a c c o r d i n g t o 
ANSI/ASME B31.3-1987, C h e m i c a l P l a n t and R e f i n e r y P i p i n g . The m a t e r i a l s o f 
c o n s t r u c t i o n are c o m p a t i b l e w i t h the hazardous wastes i n t e n d e d t o be 
stored/'processed. 

The s t r u c t u r a l d e s i g n f o r the t a n k f a r m f o u n d a t i o n i s s u i t a b l e f o r 
in t e n d e d use. E x i s t i n g w a l l s , p i e r s , f o u n d a t i o n s , f l o o r s and cont a i n m e n t 
h d c s -.re d e s i g n e d f o r i n t e n d e d l o a d and w i l l m a i n t a i n s t r u c t u r a l i n t e g r i t y 
w i t h o u t f a i l u r e . Newly added d i k e w a l l s a r e d e s i g n e d f o r i n t e n d e d l o a d and 
' . v i i i m a i n t a i n s t r u c t u r a l i n t e g r i t y w i t h o u t f a i l u r e . The f o u n d a t i o n has been 
i e s i g n e d t o pr e v e n t t he e f f e c t of f r o s t heave. The seco n d a r y c o n t a i n m e n t 
- . - 1 _ 1 ..e p r o v i d e d w i t h a 30 t o 40 m i l c o a t o f P r o t e c t o - C o a t 900 o r e q u i v a l e n t 
.:: accordance w i t h the m a n u f a c t u r e r ' s recommendations. A f t e r c a r e f u l 
- o n s i d e r a t i o n of a l l s t o r e d c h e m i c a l s and d i s c u s s i o n w i t h the c o a t i n g 
m a n u f a c t u r e r r e p r e s e n t a t i v e , t h i s was s e l e c t e d as the most s u i t a b l e c o a t i n g . 
T e c h n i c a l s p e c i f i c a t i o n s a r e l i s t e d i n Appendix D-10. 

I c e r t i f y under p e n a l t y o f law t h a t t h i s document and a l l a t t a c h m e n t s 
were o r e p a r e d under my d i r e c t i o n o r s u p e r v i s i o n i n acco r d a n c e w i t h a system 
i e s i g n e d t o a s s u r e t h a t q u a l i f i e d p e r s o n n e l p r o p e r l y g a t h e r and e v a l u a t e t h e 
i n f o r m a t i o n s u b m i t t e d . Based on my i n q u i r y of the perso n o r p e r s o n s who 
manaae the system, o r those p e r s o n s d i r e c t l y r e s p o n s i b l e f o r g a t h e r i n g t h e 
i n f o r m a t i o n , the i n f o r m a t i o n s u b m i t t e d i s , t o the be s t of my knowledge and 
b e l i e f t r u e , a c c u r a t e and comp l e t e . I am aware t h a t t h e r e a r e s i g n i f i c a n t 
o e n a l t i e s f o r s u b m i t t i n g f a l s e i n f o r m a t i o n , i n c l u d i n g the p o s s i b i l i t y o f 
-ir.e ina imnrisonment f o r knowing v i o l a t i o n s . 

E n g i n e e r S e a l 
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; :;ereoy c e r t i f y chat I, the u n d e r s i g n e d am a P r o f e s s i o n a l E n g i n e e r , 
l i c e n s e d t o p r a c t i c e i n the S t a t e of I l l i n o i s . I f u r t h e r c e r t i f y that, the 
i r u c k / r c i \ - c f f l o a d i n g / u n l o a d i n g pad U n i t 5 9 was d e s i g n e d under my d i r e c 
s u p e r v i s i o n and the d e s i g n i n c o r p o r a t e s good e n g i n e e r i n g p r a c t i c e s . Tt 
. s t r u c t u r a l d e s i g n of U n i t 59 i s s u i t a b l e f o r i n t e n d e d use. Foundations 
: l c o r s and containment s l a b s are d e s i g n e d f o r i n t e n d e d l o a d and w i l 
-. a i :vt a i r. s t r u c t u r a l i n t e g r i t y w i t h o u t f a i l u r e . Water s t o p s have bee 
i.n c o r c c r a t e d i n the d e s i g n , wherever n e c e s s a r y . 

P r i o r t o c o a t i n g , 
: r : c e r i y r e p a i r e d : 

the c o n c r e t e 
f n e c e s s a r y . 

s u r f a c e s w i l l be i n s p e c t e d f o r c r a c k i i 

o f 

7he containment a r e a w i l l be c o a t e d w i t h 
? r c t e c t c - C o a t 900 o r e q u i v a l e n t i n a c c o r d a n c e 
recommendations. A f t e r c a r e f u l c o n s i d e r a t i o n 
i i c c u s s i c n w i t h the c o a t i n g m a n u f a c t u r e r 
as tne most s u i t a b l e c o a t i n g . T e c h n i c a l 
Appendix D-10. 

a 2 0 to 4 0 m i l coat c 
w i t h the manufacturer' 
a l l s t o r e d c h e m i c a l s ar 

e p r e s e n t a t i v e , t h i s was s e l e c t e 
s p e c i f i c a t i o n s a r e l i s t e d 

I c e r t i f y under p e n a l t y of law t h a t t h i s document and a l l a t tachments 
were c r e p a r e d under my d i r e c t i o n o r s u p e r v i s i o n i n ac c o r d a n c e w i t h a syste 
r e s i g n e d t o a s s u r e t h a t q u a l i f i e d p e r s o n n e l p r o p e r l y g a t h e r and e v a l u a t e t l 
i n f o r m a t i o n s u b m i t t e d . Based on my i n q u i r y o f t h e p e r s o n o r p e r s o n s wt 
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3.0 S Y S T E M DESCRIPTION 

3.1 ELECTRICAL S Y S T E M 

3.1.1 General 

The shredding system is monitored and 
controlled by an Allen-Bradley PLC-5 
series programmable controller. The 
controller interacts with the shredding 
system through a network of panel view 
display control buttons, limit switches, 
sensors and valves. This network is 
referred to as the "control circuit". Al
most all of the control circuitry is routed 
into and out of the PLC-5 (There are a 
few control devices on the hydraulic 
power unit that are "hard wired"). The 
PLC-5 is programmed using ladder logic. 
The ladder logic "software" is what con
trols the interaction of the various ele
ments of the system. 

The "power circuit" is the (high-voltage) 
circuit used to drive the electric motors 
that run the hydraulic pumps (see below). 

The power circuit is 480 volt, 3-phase, 60 
Hz. 

3.1.2 Control Circuit 

The control circuit is 120 volt, 1-phase, 
60 Hz. 

Control circuit wiring on the main stack of 
the system conforms to Class 1, Division 
I, Groups C & D. 

The "hot" leg of the control circuit is 
drawn of the left side of the electrical 
schematic. The right side of the schemat
ic is "common". Each wire should have a 
number that corresponds to the schemat
ic. 

3.1 .3 Programmable Controller 

The operation of the shredding system is 
controlled by the Allen Bradley PLC-5. If 

the program needs to be changed for any 
reason, please consult SSI. 

PLC-5 Users manuals are available from 
the factory. If there are any questions, 
please contact SSI. 

The program is contained on RAM chips. 
If power is lost to the PLC-5, a battery 
will maintain the program for at least one 
year. 

2MAY96 
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3.2 HYDRAULIC S Y S T E M 

3.2.1 General 

The hydraulic system consists of four 
circuits; TWO open loop, fixed displace
ment shredder drives; one open loop, 
variable displacement, pressure compen
sated circuit to operate all hydraulic cylin
ders; and one open loop, variable dis
placement, pressure compensated circuit 
to operate the transfer auger. Each circuit 
is driven by a separate pump. The shred
der drive circuits use a 200 hp electric 
motor coupled to a tandem vane pump 
assembly. The cylinder and auger circuits 
are driven off a 200 hp electric motor. 

3 .2 .2 Shredder Drives 
(see d r a w i n g 01-4568-D) 

A n open-loop hydraulic circuit is used. 
The electric motor drives a hydraulic 
pump which supplies oil to the hydraulic 
motor (mounted on the shredder). From 
the motor, the oil returns to the hydraulic 
reservoir. If the flow to the motor is 
reversed, the hydraulic motor will reverse. 
A s shredding loads increase, the drive 
pressure increases. If the drive pressure 
exceeds a pre-set "reversing pressure", 
the circuit shifts a small control valve 
which operates a larger, directional con
trol valve. This changes the rotation of 
the shredder for a short period before 
normal operation resumes. 

There are both high pressure and low 
pressure filters in the circuit. Oil cleanli
ness is critical to maximize shredder 
performance and component life. Change 
elements as recommended. 

3.2.3 Auger Circuit 
(ses drawing 01-4568-D) 

The auger circuit consists of a drive 
motor, and a single pump. The pump is a 
variable displacement, "high pressure" 

piston pump equipped with a load sense 
option. The auger can be operated in both 
directions. When rotating clockwise, 
when viewed from the drive end, it 
moves material toward the drive end and 
into the solids auger. When rotating 
counter clockwise, when viewed from the 
drive end, it moves material away from 
the drive end and into the hydropulper. A 
4- way 3 position valve controls the 
direction of rotation of the auger. A 
pressure switch indicates when the auger 
is jammed and it will automatically change 
rotation direction in an attempt to unjam 
itself. If the unjamming sequence is not 
successful the auger will stop and an 
auger jam fault will occur. 

3.2.4 Cylinder Circuit 
(see drawing 01-4568-D) 

The cylinder circuit operates all of the 
hydraulic cylinders on your shredding 
system such as: drum ram, airlock infeed 
door, airlock discharge door, and the 
hopper ram. The cylinder pump is mount
ed behind the auger pump. It is a variable 
displacement piston pump. It is equipped 
with a pressure compensation control 
which can be adjusted. The operating 
pressure has been pre-set by SSI. Please 
do not attempt to adjust the operating 
pressure of the cylinder circuit without 
consulting SSI first. Equipment can easily 
be damaged if operated with too much 
pressure. 

The cylinder pump delivers hydraulic oil to 
the cylinder valve manifold on the HPU. 
When the .valves are not energized, the 
circuit does not move any oil and the 
pump displacement goes to "zero gpm" 
(some flow occurs through the case drain 
of the pump). If a valve is energized, the 
pressure momentarily drops in the circuit 
and the pump displacement is automati
cally increased to handle the flow require
ments of the cylinder circuit. 

2MAY96 
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3.3 DRUM LIFT 
(see Essex Manual for S/N E R 5 8 1 3 ) 

The drum lift will hoist two 55-gallon 
drums or one 85-gallon and one 55-gallon 
drum or one 48 x 48 x 48 cardboard 
Gaylord box to the floor of the airlock. 
The lift is designed to handle a maximum 
payload of 3000 lbs. It is equipped for 2 
speed operation using two 3 way four 
position valves. To raise the lift the single 
D08 valve is energized. To lower the lift 
both the D08 and D05 valves are ener
gized and the combined flow is used. The 
lift is equipped with an infeed safety door 
and a "live roller" car. The lift car has 
two (2) photo-eyes to ensure the load is 
correctly positioned for loading and as
cent. 

The drum lift car position limit switches 
on the drum lift are "normally closed" as a 
fail-safe device in the event of a short in 
the control wiring. (Consult the system 
electrical schematic for details.) The 
drum lift is outfitted with several safety 
features. If a cable should break, the 
slack cable limit switch will detect the 
event and the PLC-5 will stop the drive 
motor. The lift car is equipped with a 
cam mechanism that will actuate clamp
ing "dogs" in the event of a slack cable. 
In the automatic run mode, the car cannot 
move unless the safety door is closed. 
The upper and lower park positions for 
the car have dual limit switches. 

3.4 INFEED HOPPER & AIRLOCK 
(see Hopper/Airlock A s s e m b l y 01-4705-D) 

The infeed hopper is equipped with an 
integral airlock and an assist ram to aid in 
feeding drums into the primary shredder. 
The hopper and airlock is also equipped 
with deflagration doors and ports for heat 
detectors, C 0 2 injection nozzles, oxygen 
sampling ports, and nitrogen injection. 
The hopper is designed to withstand a 
peak pressure of 5 psig during a deflagra
tion. The deflagration doors are designed 

to open at 0.2 psig and are equipped with 
limit switches which indicate if the door is 
not closed. 

The airlock is built into the hopper assem
bly and consists of a separate chamber 
where drums are staged before being 
dropped onto the primary shredder. The 
infeed door is located between the drum 
lift and the hopper. The floor of the 
airlock is the discharge door. The door 
slides into an enclosed box. When the 
floor is fully open, the contents of the 
airlock can pass into the shredder throat. 
The airlock is equipped with nitrogen 
injection ports. After drums are placed 
into the airlock, nitrogen is injected for a 
pre-set amount of time to purge the 
chamber of oxygen. The floor surface as 
well as all guide channels are equipped 
with replaceable wear-strips of UHMW. 

3.5 TRANSITION A N D MAGNETIC -
SEPARATOR CHUTES 

The transition chute (located between the 
upper and middle shredders) and the 
magnetic separator chute (located below 
the lower shredder) are equipped with 
ports for heat detectors, C 0 2 injection, 
oxygen sampling and nitrogen injection. 

MAGNETIC SEPARATOR 
(See Drawing 01-4750-D and ERIEZ 
manual) 

The magnetic separator rotates continu
ously during the shredding process. The 
magnet pulls the metal from the stream 
and discharges it in a duct to the M E T A L 
W A S H E R . The position of the magnet 
within the non metallic housing is adjust
able using the turnbuckle. See ERIEZ 
manual in VENDOR LITERATURE section. 
There is an adjustable baffle above the 
magnet which adjusts the direction of 
flow of material onto the magnet. 

2MAY96 



ZZZSi Product Manual Model 3200-H /200 Hazardous Waste System Page 16 

3.6 AUGER 

The auger drive program is equipped to 
detect a jam and reverse the auger for a 
pre-determined (programmable) amount of 
time. It automatically reverses the auger if 
a jam is encountered. If the jam is not 
cleared after successive attempts the 
auger stops & a A L A R M message is sent 
to the PANEL VIEW screen.The system 
will go into a fault mode indicating that 
the auger is jammed. 

3.7 CONTROL PANELS 
(See drawing 01-4316-B) 

NOTE: All EMERGENCY STOP buttons, 
regardless of their location, have the 
same effect - activating the button will 
cut control power off to the system and 
everything will stop. The button must be 
manually pulled out in order to remove the 
condition. The HPU and shredding sys
tem must then be re-started. 

The six hpu PUMP RUN and PUMP 
STOP buttons allow these units to be 
operated in the event of a 
PANELVIEW FAULT. They are not 
used during normal operation but the 
STOP buttons will always work. 

The "MAINTENANCE OVERRIDE key 
switch is intended to be used for 
positioning and testing equipment 
during maintenance. The main
tenance override light indicates that 
the system has been switched into 
maintenance override. 

With the MAINTENANCE OVERRIDE 
key switch on, PANELVIEW functions 
operate individually. These should be 
used only to position equipment dur
ing maintenance procedures. 

D A N G E R ! ! 

• IMPROPER USE OF T H E 
M A I N T E N A N C E OVERRIDE 
K E Y SWITCH C A N C A U S E 
D A M A G E TO EQUIPMENT OR 
INJURY TO PERSONNEL. 

»• • IN M A I N T E N A N C E O V E R 
RIDE, 02 A N D N 2 SYSTEMS 
A R E NOT OPERATIONAL. 
HAZARDOUS M A T E R I A L 
SHOULD BE R E M O V E D BE
FORE GOING INTO MAINTE
N A N C E OVERRIDE. 

• • W H E N SERVICE IS BEING 
PERFORMED, T H E S Y S T E M 
ELECTRICAL POWER MUST 
BE SHUT OFF A N D T H E 
BREAKERS L O C K E D OUT TO 
PREVENT OPERATION OF 
THE EQUIPMENT. 

3.7.1 PRIMARY CONTROL PANEL (CP1) 

3.7.1.1 Control Buttons & Switches 

The PANEL ENERGIZED light indicates 
when the 2 pole 10 Amp breaker is on 
and there is 1 1 0 V supplied to the 
panel. 

The CP1 contains the CONTROL 
POWER ON key switch and S Y S T E M / 
ON RESET button. These controls 
allow the PLC-5 to send and receive 
control signals. Any time control 
power is cut off, (power failure, emer
gency stop, control power "off") the 
S Y S T E M ON/RESET button must be 
pressed to resume operation. 

The S Y S T E M is primarily controlled 
through the PANEL VIEW SCREEN 
(See S Y S T E M OPERATING DESCRIP
TION for details). 

2MAY96 
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The . camera switch turns on power to 
the five cameras and monitors. The 
cameras are powered from a single 24 
V transformer located in the CP1. 

The lights switch turns on power to 
the five lights which are provided with 
each camera. 

3.7.2 Drum Lift Control Panel 
(see S y s t e m O p e r a t i o n Description) 

The four 3-position selector switches will 
only operate in MAINTENANCE OVERRIDE 
or M A N U A L condition and are intended 
for positioning equipment during mainte
nance or service. These operators will 
only work if the DRUMLIFT MODE selec
tor on the PANEL VIEW is in the remote 
position. 

The C Y C L E START button is the button 
which opens the lift load door and allows 
the lift to be loaded. Once loaded, the 
CYCLE START will start the lift operation. 

The OK TO CYCLE light indicates when 
the system is ready in A U T O mode. 

3.7.3 Motor Starter Panels 
(see drawing 01-4316-D sheet 5/21) 

The motor starter panel, which has the 
power wiring for S Y S T E M is designated 

MSP1 There is a single breaker with a 
locking door handle and an E-Stop. The 
breakers interrupt the 480 V power to the 
H P U . 

3.7.4 Fire Suppression Equipment (C0 2) 
(see Fire S u p p r e s s i o n m a n u a l and 

draw i n g 01-4316-B sheets 1 9 & 20) 

DANGER!! 

PART OF THE FIRE SUPPRES
SION EQUIPMENT IS BEING 
INSTALLED IN C O M P O N E N T S •••• 
NOT SUPPLIED BY SSt. It is 
the customers responsibility to 

The shredding system is equipped with 
EIGHTEEN heat detectors: two in the 
airlock; two in the roof of the infeed 
hopper; two in the roof of the transfer 
chute; two in the magnetic separator 
housing, two 2 in the hydrapulper, two in 
the metal chute and 6 in the metal wash
ing equipment. In addition to the detec
tors there are 6 manual pull stations. 

If any of these detectors go off, or a pull 
station is activated, a fire control panel 
sets off an alarm horn and discharges 200 
pounds of C 0 2 into the shredder stack. In 
addition, the alarm signal is sent to the 
PLC-5 controller and the effect is the 
same as an Emergency Stop - the system 
power is cut off. The fire control panel is 
equipped, with battery back up and trouble 
detection. If the power goes off, the 
batteries continue to operate the system. 
If there is a problem with the detection 
wiring, the control panel indicates there is 
a problem and the PLC-5 uses the signal 
to stop operation of the system. A n 
A L A R M will appear on the PANEL VIEW 
screen. 

DANGER!! 

T H E DRUM LIFT IS NOT A PER
SONNEL LIFT AND SHOULD NOT 
BE USED A S S U C H . 

A L L EQUIPMENT SHOULD BE 
TURNED OFF AND THE MAIN 
CIRCUIT BREAKERS LOCKED 
O U T BEFORE SERVICING ANY 
EQUIPMENT. 
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3.7.5 Nitrogen Purging 

The shredding system features a nitrogen 
distribution system that dispenses nitro
gen gas (supplied by customer) into the 
airlock, the shredder stack, the hydra-
pulper and the metal washer. Four nitro
gen solenoid valves control the flow of 
nitrogen to these 4 areas. The nitrogen 
that is sent into the airlock is controlled 
as part of the drum feeding sequence. As 
soon as a drum is fed into the airlock and 
the door is closed, nitrogen is fed into the 
chamber for a pre-determined amount of 
time. In addition, the level of oxygen is 
monitored in three locations on the shred
der stack, the hydrapulper and the metal 
washer. If the concentration in any of 
these locations goes above a set level, 
nitrogen is fed into the corresponding area 
until the oxygen level drops to a lower set 
point (see Section 2.8 Servomex Set
tings). Nitrogen is also continuously fed 
into the hydropulper around the mechani
cal seal to help protect the mechanical 
seal. 

3.7.6 Oxygen Sampling & Monitor 
(see S E R V O M E X Manuals) 

Samples of gas inside the shredder stack 
are pulled into an oxygen monitor and 
tested for the concentration of oxygen. 
This information is passed to a controller. 
The samples are obtained using an aspira
tor pump that is powered by a small 
bleed-off of nitrogen gas. (see Servomex 
Manual for complete description). An 
second aspirator is used to continuously 
flush the lines which are not being sam
pled. This reduces the lag time between 
switching to a specific line and receiving a 
current 02 % readout for that line. 

3.7.7 Deflagration doors 

The infeed hopper, airlock, magnetic 
separator housing and chute below the 
magnet are equipped with deflagration 
doors. In the event of an deflagration, the 

doors open and provide a vent for the 
expansion of gases. The shredder stack 
and hopper have been designed to with
stand a peak pressure of 5 psig. The door 
latches must be reset and the doors 
closed after a deflagration. Ducting from 
each panel to atmosphere must be in
stalled prior to operating the system. 
Each door is equipped with a limit switch 
which sends a signal to the control panel 
when the door opens. 
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4.0 INSTALLATION 

4.1 GENERAL INSTRUCTIONS 

4.1.1 Ambient Temperature 

The drive unit is provided with cooling 
capability under normal operating condi
tions from 35 degrees F to 100 degrees 
F. If it is necessary to install the unit in 
an extremely warm area, consideration 
should be given to improve air circulation. 
The drive system temperature should be 
monitored. Additional cooling might be 
necessary in some applications to insure a 
proper operating temperature. 

if the unit is installed in an area where 
extreme cold conditions prevail, precau
tions should be taken to prevent damage 
to the components. The lubricating oil 
should be changed to match the expected 
operating environment as recommended in 
the maintenance section of this manual. 
In addition, when temperatures fall below 
30 degrees F, the system should be 
turned on with no load for approximately 
twenty (20) minutes to warm the oils. 

4.1.2 Cleanliness of Area Around Unit 

Although a machine of this type inherent
ly operates in an area, and under condi
tions, which are often dusty and dirty, 
precautions should be taken in the plan
ning of the installation to keep the dust to 
a minimum. Seals prevent dust from 
entering the bearings. An air filter is also 
utilized on the gearbox and oil compo
nents. All filters should be cleaned as 
required to insure correct flow of air to 
these reservoirs. The cover to the gear
box should be closed at all times except, 
of course, when handling the lubricant or 
performing required maintenance. When 
greasing the bearings, all grease fittings 
must be carefully cleaned before introduc
ing grease into the machine. It is also 
important to prevent build-up of material 
around machine components since the 

material will absorb moisture and cause 
corrosion of components. 

4.2 WIRING 

There are no knock-outs provided in the 
panel enclosures. Customer selects loca
tions for knock outs to accommodate 
facility wiring. 

WARNING!! 

' • *• ALL EXTERNAL WIRING, C O N 
NECTIONS, AND INTERLOCK 
DEVICES MUST BE PROVIDED 
AND INSTALLED IN A C C O R 
DANCE WITH THE L A T E S T 
NATIONAL ELECTRICAL 
C O D E S . 

' *• *• ONLY AUTHORIZED ELECTRI
CIANS SHOULD INSTALL, 
MODIFY, AND MAINTAIN T H E 
ELECTRICAL S Y S T E M . 

'. *• • SEALOFFS INSTALLED ON THE 
EQUIPMENT HAVE NOT BEEN 
POURED. THEY M U S T BE 
POURED ON SITE PRIOR TO 

OPERATING T H E EQUIPMENT. 

The power wiring specifications for the 
shredder are listed in the unit specifica
tions. A control transformer is used to 
produce the necessary 1 20 V , 1 phase, 
60 Hertz control supply. 

Electrical power wiring must be connect
ed to the circuit breaker and from the 
starter to the motor. The control wiring 
(push buttons, key, etc.) is wired at the 
factory. 

Additional wiring hook-ups may be re
quired for optional accessory equipment. 
Refer to the "Electrical Schematic" draw
ings for a complete wiring diagram. 
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4.3 ELECTRICAL SCHEMATIC 
(see 0 1 -4 :1 6-B snts) 

4.3.1 General 

The Power Circuit wiring specifications 
are listed in the unit specifications. The 
Control Circuit is 1 20 V, single phase, 60 
Hz. 

" 'NOTE: . FOR INSTALLATION OF 
• MOTORS AND . 
P U M P S — F O L L O W IN
STRUCTIONS L O C A T E D IN 
VENDOR LITERATURE SEC
TION. 

Each control circuit wire has a number 
that corresponds to the schematic. Each 
member represents a different electrical 
position. 

4.3.2 Control Circuit 

The top line is the tap from an external 
customer supplied 1 20 V single phase 
source. 

4.3.3 Programmable Controller 

The operation of the shredder is controlled 
by the Programmable Controller. If the 
program needs to be changed for any 
reason, please consult SSI Shredding 
Systems, Inc. 

PC user manuals are available from the 
factory. If there are any questions, please 
contact SSI. 

The program is contained on R A M chips. 
If power is lost to the PC, a battery will 
maintain the program for at least one 
year. 

4.4 HYDRAULIC INSTALLATION 

Your hydraulic shredder has been opera
tionally tested at the factory and all of the 
adjustments properly set. For satisfactory 
performance, attachment of the hydraulic 
power unit to the shredder drive motor 
should follow accepted industry stan
dards. Care must be exercised to prevent 
system contamination. 

It is recommended that hoses between 
hydraulic pumps and motors be no longer 
than 1 5 feet. If the hydraulic pumps and 
motors are separated more than 15 feet 
SSI Shredding Systems recommends 
installing pipe with hoses on each end. If 
pipe is to be used, obtain the materials 
listed below. Before connecting any 
cylinders, actuators, or motors to the new 
pipe perform the testing and cleaning 
procedures listed below. Size hydraulic 
piping for oil flows of 10 to 20 feet per 
seconds (refer to the unit specifications 
for the actual pump flow). 

Materials: 

Pipe = Pickled and oiled pipe Grade 
A-106 

Fittings = Socket weld type to match 
hoses 

Pressure Testing: 

Pre-charge pipes with Nitrogen to 
2500 to 2600 psi. Check welds and 
joints with soap. 

NOTE-- - A DROP IN PRESSURE 
OVER TIME INDICATES A 
LEAK, BUT NOT NECES
SARILY IN THE PIPING. 
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Pipe Cleaning And Flushing: 

Connect ends of pipe together with a 
hose. (Hydraulic motors, actuators, 
and cylinders, are not connected in 
the circuit during flushing.) Flush 
piping with hydraulic oil for 6 hours at 
rated flow. Oil temperature during 
flushing to be 100 F. Visually inspect 
for leaks after flushing. Change pres
sure and return filters. 
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4.5 S Y S T E M OPERATION DESCRIPTION 

S T A R T U P PROCEDURE: 
(See Electrical D r a w i n g s 01-4316-B) 

I. General 

Oxygen monitoring equipment must be 
calibrated prior to startup (see Servomex 
literature). 

A . Turn the nitrogen supply on. Turn the 
Nitrogen supply regulator on to 8 0 - 9 0 
psi. Open the hand valve which 
supplies the nitrogen to the 0 2 sam
ple panel. 

B. Check that the "YELLOW" "PANEL 
ENERGIZED" light is on. If not Switch 
the double 10 Amp control circuit 
breakers ON (IN CP1). Yellow "PANEL 
ENERGIZED" light (ON CP1) will come 
on. These breakers should remain 
"ON" 24 hours, and only switched off 
for service. 

C. Touch PANELVIEW screen to activate 
it. Go to MAIN SCREEN. 

D. Turn cameras & lights ON (on CP1). 

E. The fire suppression system must be 
operational. Only the green "Power 
on" light on the fire control panel 
should be on. If the T R O U B L E , "yel
low" or the A L A R M "red" lights are 
on the system will not operate. Refer 
to the FIRE CONTROL PANEL section 
if any of these lights are on. 

F. Turn control power KEY SWITCH to 
ON position (on CP1). 

G. Press S Y S T E M ON/RESET button. 
Button will light up. If the button 
does not light up check that all E-
S T O P S are out, that the fire control 
panel is OK and that all the access 
doors are closed. 
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H. Check that the MAINTENANCE OVER
RIDE key s w i t c h is in the OFF pos i 
tion. If not switch it to the OFF pos i 
tion. 

I. Press " H P U DETAIL" button on main 
screen to go to the HPU screen. 

II. HPU Startup 

NOTE: The buttons on the control panel 
should not be used during normal opera
tion of the system. They are backups in 
case of a Panelview fault. 

A . The HPU motors will not start unless 
the following conditions are met. If 
there is a fault an A L A R M screen will 
automatically appear to tell you where 
the fault is. 

1. Oil level OK 
2. Suction valves open 
3. No fire general or trouble alarm 
4. No HOT OIL temp signal (> 1 4 0 ° F ) 

B. Press "HPU # 1 START". "HPU it 2 
S T A R T " , "HPU # 3 START" buttons 
to start the HPU motors. The starts 
are automatically sequenced. 

C. HPU will start with a COLD OIL signal 
but the equipment will not run until 
temperature is above COLD OIL set
ting ( 8 0 ° F ) . 

D. The "FAN TEST" button can be 
pressed at any time to check the 
operation of the fan. The fan comes 
on automatically above the 120 de
grees F thermostat setting. 

III. AIRLOCK & D.L. STARTING POSITIONS 

A . Before going into "AUTO" the doors in 
the airlock should be fully closed. The 
DRUM LIFT load door should be 
closed. 

B. At initial startup the Drum Lift car 
should be in the full down position 

C. Turn the "MAINTENANCE OVERRIDE" 
key on, go to the "INFEED AIRLOCK" 
& "DRUM LIFT" screens and manually 
close these doors & lower the Lift 
Car. 

D. Before starting any equipment the 
following external conditions must be 
met and an 'EXTERNAL SYSTEMS 
OK' permissive sent to the PLC. 

THESE EXTERNAL PERMISSIVES may 
consist of the following or additional 
permissives 

1. Building vents operational 
2. Thermal oxidizer operating as 

required by customer. 

E. At this point the shredder equipment 
will start to purge and will continue 
until the following conditions are met. 

1. All 02 readings OK 

2. An 'OK TO S T A R T EQUIPMENT' 
permissive is sent out. 

F. S T A R T THE HYDROPULPER USING 
RECOMMENDED S T A R T U P PROCE
DURES. 

G. START the METAL WASHER 

H. S T A R T all other downstream 
equipment which is required for the 
shredder to operate. 

I. A permissive 'OK TO START 
SHREDDER' is now sent to the PLC. 
This allows the main shredder system 
to start. 

MAIN S Y S T E M STARTUP 

A . Go to the AUGER screen: 
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1. Select auger direction 

2. Open the knife gate for the select
ed direction outlet {bulk solids to 
transfer auger or liquids to hydra-
pulper) 

B. Return to the MAIN PAGE and press 
the " S Y S T E M A U T O MODE S T A R T " 
button. Permissives required for 
startup: 

1. HPU's running 
2. 0 2 system readings OK 
3. N 2 system functional 
4. Fire system OK 
5. OK T O S T A R T SHREDDER permis

sive on 
6. EXTERNAL S Y S T E M S OK permis

sive on 
7. MAINTENANCE OVERRIDE not on 
8. M A N U A L MODE not on 

C. If all permissives are in effect the 
"AUTO RUN" bit is turned on and the 
following sequence of events occurs: 

1. The auger starts to rotate (see 
auger section for startup per
missives). 

2. After a 3-second time delay, the 
magnetic separator starts to rotate 
(see magnetic separator section 
for startup permissives). 

3. After a 3-second time delay, the 
secondary (bottom) shredder starts 
(see secondary shredder section 
for startup permissives). 

4. After a time delay, 3 sec, the 
primary, top, shredder starts. See 
primary shredder section for start
up permissives. 

5. The hopper ram starts immediately 
when the primary shredder starts. 
It extends until it contacts the 
extend limit switch and has a 

signal for 1 second (see HOPPER 
R A M section). 

6. The ram retracts fully. A "HOP
PER EMPTY" bit is now set. At 
startup the system assumes there 
is material in the airlock and will 
cycle the doors. 

7. The N 2 purge solenoid for the 
airlock comes on & N 2 flows into 
the airlock for a set time (The 
value of this timer can be changed 
in the "INFEED AIRLOCK" screen). 

8. The airlock "DOOR OUT" opens 
fully until limit switch is contacted 
fully and then closes, until limit 
switch is contacted. This sets the 
"AIRLOCK CLEAR" bit. 

9. At initial startup the drum lift will 
be in the full down position.If the 
drum lift car is in the full up posi
tion the AIRLOCK LOADING BE
GINS, see "AIRLOCK LOADING". 

V . D R U M LIFT OPERATION 

A . Go to "DRUM LIFT" screen 

B. The drum lift can be operated in a 
L O C A L or REMOTE mode. The L O C A L 
MODE allows the lift to be operated 
from the PV screen. The REMOTE 
MODE allows the lift to be operated 
from the control panel on the D R U M 
LIFT. The DRUM LIFT MODE button 
on the.PV screen is used to switch 
between the screens. 

C. R E M O T E OPERATION: 

1. When the system is in the auto 
mode (auto run bit is ON.) and the 
system is ready to accept Drums: 
a. The "CYCLE S T A R T " light 

flashes 

2MAY96 



S S i Product Manual Model 3200-H / 200 Hazardous Waste System Page 24 

b. The "OK TO C Y C L E " comes on 
solid 

2. The operator presses CYCLE 
START: 

a. The load door opens & rollers 
start simultaneously 

b. The "CYCLE START" comes on 
solid 

3. The operator loads drums. 

4. The drum breaks the rear photo 
eye. 

a. The rollers stop. 
b. DRUM LIFT LOADED status bit 

is set 
c. "Cycle start" flashes 
d. "OK TO C Y C L E " stays solid 

5. The operator pushes C Y C L E 
S T A R T to start the lift up 

a. Load door closes 
b. "CYCLE START" comes on 

solid 
c. "OK TO CYCLE" goes off 
d. Drum lift car starts up 

(1) Permissives 
(a) pusher fully retracted 
(b) Load door fully down 

(FROM THIS POINT THE OPERATION 
IS AUTOMATIC UNTIL THE LIFT CAR 
C O M E S BACK DOWN AND THE SYS
T E M IS READY TO A C C E P T THE 
NEXT LOAD OF DRUMS). The opera
tor repeats the steps in "DRUM LIFT 
OPERATION" above. 

6. The lift car stops when: 

a. The center position timer 
times out (This timer must be 
set to a time 3 sec. less than 
the time required for the lift to 
travel to the full up position) 

b. Sends "OK TO S T A R T AIR
LOCK INFEED" bit to airlock 

7. Once airlock infeed door 1A is 
fully open the lift continues to its 
upper position. 

8. Pusher extends & immediately 
retracts. Gives "AIRLOCK L O A D 
ED" bit when it is fully extended 

9. When pusher is fully retracted: 

a. The lift car goes down 
b. Airlock infeed door closes ( see 

airlock cycle) 
c. "CYCLE START" flashes & 

cycle repeats 

D. L O C A L OPERATION (This is for use 
with automatic feed conveyors and 
may need to be disabled on a manual 
feeding system) 

1. The operation is the same but 
opening the lift door & starting the 
drum lift is done by pressing the 
button on the "DRUM LIFT" 
screen. This button has 4 states: 

a. "RAISE DRUM LIFT" 
b. "DRUM LIFT LOADING" 
c. "LOAD DRUM LIFT" 
d. "DRUM LIFT BUSY" 

E. F A U L T S 

1. If lift car hits up overtravel limit 
switch: 

a. Upper Overtravel latch bit is 
set 

b. Up solenoid is cut with this bit 
c. Car can only go down 
d. Car must go fully down & 

contact lower limit to reset bit 

2. If lift car hits lower overtravel limit 

switch: 
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a. Lower Overtravel latch bit is 
set 

b. Down solenoid is cut with this 
bit 

c. Car can only go up 
d. Car must go fully up & contact 

upper limit to reset bit 

3\ Watchdog Timers (function in auto 
mode only): 

a. If timers time out power must 
be cycled to reset them 

b. Timer values should be set 
equal to travel time plus 5-10 
sec. 

4. Slack Cable 

a. This is hardlined into UP & 
DOWN rungs 

OPERATION AFTER STARTUP 

VI. AIRLOCK LOADING 

A . Cycle Initiation 

1. Cycle initiated by loaded lift car 
making midpoint staging,(center 
position), timer set point 

B. Infeed door 

1. In automatic opens fully when: 

a. Floor plate door is fully closed 
b. Floor plate door has cycled 

since last door opening 

2. Remains fully open until: 

a. Drum lift has reached upper 
limit 

b. Drum ram has made complete 
full stroke cycle and contacts 
fully retracted limit switch 

3. Closes fully 

4. Watchdog timer (set to 1 5 
seconds longer than normal 
cycle) initiates: 

a. Infeed door jammed fault 
indication 

5. Maintenance override or Manual 
modes. 

a. Infeed door extend/retract 
selector switch is active 

b. Drum pusher ram interlocked 
so that door may not close if 
ram is off of its fully retracted 
limit switch. 

C. Purge 

1. Initiates when infeed door closes 

a. Activates N 2 Solenoid #1 for 
preset time interval. This time 
is set on a PV screen which is 
accessed from the INFEED 
AIRLOCK screen. 

b. N 2 pressure to system must be 
above low pressure shutdown 
point. 

D. Lower airlock door 

1. In auto mode opens when: 

a. Hopper airlock purge is com
plete 

b. Ram is retracted 

2. Pauses for 2 seconds 

3. Closes fully 

4. Watchdog timer (set to 15 sec
onds longer than normal cycle) 
initiates: 

a. 3-try jam clearing routine 
b. Airlock floor plate jammed fault 

indication. 
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VII. HOPPER RAM 

A. Normal operation 

1. Initiates when airlock floor plate 
door closes 

2. Extends until a momentary (1.5 
second) reversal is caused by: 

a. Auto chop reverse of shred
der #1 

b. Manually initiated shredder 
#1 reverse 

c. Shredder #1 reverse in
duced by shredder #2 rever
sal 

d. Hydraulic reversal of shred
der #1 

e. Ram high pressure switch 
on for 2 seconds 

3. Retracts fully under the following 
conditions: 

4. When ram reaches fully extended 
position: 

a. Shredder clear of material bit is 
set 

b. Ram retracts and stays in re
tracted position until floor plate 
opens and closes. 

5. Ram retract watchdog timer set 
1 5 seconds longer than normal 
return stroke. 

II. PRIMARY SHREDDER 

A . Startup automatic, SEE S T A R T U P 
PROCEDURE. 

1. Auto start / stop (PV) 

2. Last forward or A U T O C H O P mode 
stays in effect 

a. Power up in forward operation 

a. Ram fully extended limit 
switch is made (normal 
cycle retract) 

b. Shredder #1 jam counter 
counts out and stops shred
der 

c. If the ram high pressure 
switch dwell timer goes 
high 5 times in a row with
out being reset by one of 
the following conditions; 
extend jam alarm is set: 

(1) Ram fully extended limit 
switch is made 

(2) Ram fully retracted limit 
switch is made 

(3) Ram extend for 4 sec
onds without ram high 
pressure switch being 
on. 

d. Ram extend solenoid command 
remains on for 25 seconds 
without engaging the ram fully 
extended limit switch 

3. Permissive: 

a. HPUs running 
b. 0 2 system readings OK 
c. N 2 system functional 
d. Fire system OK 
e. Secondary shredder running 

B. Forward operation 

1. Shredder runs in forward until hy
draulic reversal occurs 

a. Hydraulic reversal requires no 
-electrical control 

b. Pump unloading at 2500 PSI 
hydraulically activated, no 
electrical control required 

2. Holding the shredder reverse push 
button (PV) causes shredder re
verse in auto. 

C . Autochop (Automatic only) 
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1. Selector switch (PV) to turn on 
autochop 

a. Shredder runs forward for 
duration of forward timer and 
then runs reverse for the dura
tion of the reverse timer 

2. Forward and reverse time values 
set independently on panel view 
screen 

3. Autochop suppressed 

a. While door #2 open 
b. For 2 X forward timer after 

door closes 

D. Maintenance override 

1. Shredder will run: 

a. Forward while the shredder 
forward run push button (PV) 
is held 

b. Reverse while the shredder 
reverse run push button (PV) is 
held 

IX. SECONDARY SHREDDER 

A . Startup automatic SEE STARTUP 
PROCEDURE 

B. Auto start / stop (PV) 

C. Last forward or autochop mode stays 

in effect 

1. Power up in forward operation 

D. Permissive 

1. HPUs running 

2. 0 2 system readings OK 
3. N 2 system functional 
4. Fire system OK 
5. Auger running 

E. Forward operation 

1. Shredder runs in forward until hy
draulic reversal occurs 

a. Hydraulic reversal requires no 
electrical control 

b. Pump unloading at 2500 PSI 
hydraulically activated, no 
electrical control required 

2. Holding the shredder reverse push 
button (PV) causes shredder re
verse in auto. 

F. Autochop (automatic only) 

1. Selector switch (PV) to turn on 
autochop 

a. Shredder runs forward for 
duration of forward timer and 
then runs reverse for the dura
tion of the reverse timer 

2. Forward and reverse time values 
set independently on panel view 
screen 

G. Maintenance override 

1. Shredder will run 

a. Forward while the shredder 
forward run push button (PV) 
is held 

b. Reverse while the shredder 
reverse run push button (PV) is 
held 

X. MAGNETIC SEPARATOR: 

A . Startup is automatic see "MAIN SYS
T E M STARTUP" section of "STARTUP 
PROCEDURE" 

1. Permissives required: 

a. "AUTO RUN" bit on 
b. Transfer auger running. 
c. Metal Washer Running. 
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XI. TRANSFER AUGER: 

A. Startup is automatic see "MAIN SYS
T E M STARTUP" 

B. Permissives required: 

1. " A U T O RUN" bit on 
2. Auger direction set toward open 

knifegate. 

C. Auger jam routine. 

1. Auger J A M pressure switch on for 
.5 sec. 

2. Reverse direction of rotation of 
augers for X seconds & start rev 
counter 

3. Reverse counter is reset if auger 
runs forward for Y seconds. 
(Y>X) 

4. If reverse counter gets to 2 the 
secondary shredder stops 

5. If counter counts out augers stop, 
and HPU SHUTS DOWN 

XII. N 2 PURGE, 0 2 

OPERATION. 
DETECTION & VENT 

N 2 & VENT GENERAL: (SEE 0 2 

CONNECTIONS 01-XXXX-B) 

There are 4 discrete chambers in the 
shredder system, including the M E T A L 
WASHER: 

a. There are 5 0 2 sample ports 
and 1 sample ceil. The 0 2 

sample valves cycle between 
the ports every 1 5 sec. There 
are 4 set points on the 0 2 sys
tem 
(1) HI-HI 
(2) HI 
(3) LOW 
(4) LOW-LOW 
The system samples continu
ously when the control power 
is on. 

b. A reading at or above HI-HI will 
take the system out of A U T O 
RUN mode. 

c. A reading between HI & HI-HI 
will turn the N 2 valve on for 
the chamber being sampled. 

d. A reading between LO & LO-
LO will turn the N 2 solenoid off 
for the chamber being sampled 

e. A reading below LO-LO will 
take the system out of the 
A U T O RUN mode. 

f. EXCEPTIONS: 
(1) There is no 0 2 sample 

port in the airlock cham
ber. Purging is achieved 
by introducing N 2 for a 
fixed time when the 
airlock is loaded. See 
AIRLOCK LOADING 
section. 

N 2 PORTS & VENTS: 

1. AIRLOCK 
2. SHREDDER STACK which in

cludes: hopper,shredder #1, transi
tion chute, shredder #2, & mag
netic separator chamber. 

3. METAL WASHER 
4. HYDROPULPER 

B. OPERATION: 

1. 0 2 SAMPLE S Y S T E M : 

1. Each chamber has a N 2 SOLENOID 
valve to introduce nitrogen , and a 
VENT valve, to vent exhaust gases 
to the Thermal Oxidizer. The 
shredder stack, metal washer, and 
hydropulper chambers have relief 
valves which prevent internal 
pressure from exceeding the rup
ture pressure of the deflagration 
vents. 

2. The N 2 valves and the vent valves 
open simultaneously for any given 
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chamber so as N 2 is introduced the 
displaced gases are vented. 

XIII. M A N U A L OPERATION: 

On main PV screen the " M A N U A L " button 
takes the system out of auto operation 
and allows the operator to activate each 
device manually. The buttons for manual 
operation are located on the individual 
screens. Switching out of manual switch
es the system back into "AUTO RUN" 
mode. Permissives required are: 

A . HPUs running 
B. 0 2 system readings OK 

C. N 2 system functional 
D. Fire system OK 

E. Hydropuiper running 
F. Thermal oxidizer operating. 
G. MAINTENANCE OVERRIDE NOT ON. 

XIV. MAINTENANCE OVERRIDE 

NOTE: READ THIS SECTION CAREFUL
LY! 

: . DANGER!! 

IMPROPER USE OF THE MAINTE
N A N C E OVERRIDE KEY SWITCH 
C A N CAUSE D A M A G E TO EQUIP
MENT OR INJURY TO PERSON
NEL. 

WHEN MAINTENANCE IS BEING 
PERFORMED, THE S Y S T E M 
ELECTRICAL POWER M U S T BE 
SHUT OFF AND THE BREAKERS 
LOCKED OUT TO PREVENT 
OPERATION OF THE EQUIPMENT, 

Maintenance Override On I Off 

The shredding system is equipped with a 
MAINTENANCE OVERRIDE key switch 
and a series of control buttons for manual 

operation of the equipment. (These 
controls are located on the PCP.) These 
controls are provided as a means to 
troubleshoot the system if something 
should malfunction. When activated, 
these controls can be used to momentari
ly operate the major components of the 
system such as doors, rams, and shred
ders. 

To prevent improper use of this function, 
the key to the MAINTENANCE OVERRIDE 
key switch is different from the other 
keys supplied with the system. It is sug
gested that access to this key is con
trolled. Only people who are trained in 
the operation of the system and who are 
aware of the consequences of operating 
in override mode should have access to 
this key. The system electrical power 
must be shut off and the breakers locked-
-out to prevent operation of the equip
ment when someone opens an access 
door or is inside the shredder stack. 

X V . Operation of functions in MAINTE
N A N C E OVERRIDE 

The buttons for maintenance opera
tion are the same buttons as the 
manual mode and are located on the 
individual screens. Switching out of 
manual switches the system back into 
" A U T O RUN" mode. Permissives 
required are: 

1. HPUs running 

XVI. A L A R M SCREENS 

A . GENERAL 

There are alarm messages which 
appear on the PV in the event of a 
fault. The attached list "Alarm Win
dow Messages" lists all the alarms. 
The alarms with an "A" on column 2 
have an audio as well as a visual alarm. 

B. OPERATION: 
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1. "Alarm Acknowledge" 

Each alarm must be acknow
ledged. This clears the Alarm from 
the screen but does not solve the 
problem which caused the alarm 
condition. The Alarms are 
acknowledged by pressing the 
" A L A R M ACKNOWLEDGE" button. 
If the machine is turned off with
out the fault being resolved the 
alarm will re-appear as soon as the 
machine is turned on again. 

2. "Alarm Silence" 

This silences the audio alarm. 

3. "History" 

This shows the alarm history with 
the date & time of each occur
rence. 

4. "Status" 

This function is not used in this 
application. 

XVII. PANELVIEW SCREENS 

A. List of screens: 

1. MAIN 
2. HYDRAULIC POWER UNIT 
3. DRUM LIFT 
4. INFEED AIRLOCK 
5. SHREDDER #1 & RAM 
6. SHREDDER #1 FORWARD TIMER 
7. SHREDDER #1 REVERSE TIMER 
8. SHREDDER #2 
9. SHREDDER #2 FORWARD TIMER 
10. SHREDDER #2 REVERSE TIMER 
1 1. MAGNETIC SEPARATOR 
12. AUGER J A M COUNTER 
13. AIRLOCK PURGE TIMER 
14. OXYGEN SYSTEM 

5.0 TROUBLESHOOTING 
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Hydrapulper® Pulping Machine 
Nobody Ever Had a Better Idea for a Pulping Machine 

Expertise from Experience 

Black Clawson introduced the Hydrapulper more than 50 years ago and revolutionized 

the processing of cellulose fibers. We have more experience in pulper design and 

manufacture than any other supplier in the world. Black Clawson continues to lead the 

way in new pulping technology tor greater defibering efficiency, productivity and energy 

conservation. 

Every Hydrapulper installation is tailored to meet individual mill specifications. That's 

why more than 5000 units have been installed worldwide, operating in a multitude of 

applications on a wide variety of furnishes. Many of the earliest installations are still in 

operation today. 

Pulper Selection 
Hydrapulpers are designed for specific 
applications, based on the following criteria: 

1. Furnish—type, description, quality 
2. Capacity required—tons/day 
3. Operation—batch or continuous 
4. Consistency—pulping 
5. Temperature—availability of steam or 

hot water 
6. pH of water — acid or alkaline 
7. Chemicals used 
8. Contaminants in furnish 
9. If wet strength is furnish — how much, 

what type 
10. Materials of construction—corrosion, 

erosion resistant; acid, wear resistant 
11. Space limitations 
12. Location, mill geography 
13. Electrical requirements 
14. Type system — filler, liner 
15. Grade paper, board manufactured 
16. Quality required — defibering. 

cleanliness 

Using this information, we can select the 
proper combination ol tub, rotor design 
(size and speed), extraction plate, drive, 
controls and auxiliary equipment. 

Hydraulic 

Pulper Operation 

The Hydrapulper processes cellulose fibers in any form in a slurry of water that reduces stock to 

individual fibers and fiber bundles. The pulper combines mechanical and hydraulic forces 

induced by the rotor to process the furnish. The rotor has specially designed vanes to draw the 

furnish inward. It strikes the rotor and is thrown outward, up the sides of the pulper tub and 

back to the center. At the same time the rotor imparls a vigorous hydraulic action by forcing a 

relatively thin stream ol stock at high velocity through the body of slower moving material to 

defiber the stock by rubbing fiber against liber. Attrition action between the rotor and bedplate 

further defibers the furnish. Baffles in the bottom of the pulper prevent excessive circular 

motion, causing the stock to travel back to the center with a maximum vertical action, 

These forces make the Hydrapulper work. The design of the tub, rotor, directional vanes and 

other functional parts cause the pulping action, circulation and defibering to take place at the 

lowest operating cost. 
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Batch Operation 

The pulper operates in a batch mode when 

100% defibering is required or extra time is 

needed lor the addition ot chemicals or heat. A 

specific amount of dry furnish and water are 

added to the pulper, and mixed until defibering 

or a chemical reaction is achieved. Then the 

entire content of the tub is discharged. 

Sizes - Batch pullers range in size from 2' to 

22' diameter with capacities ranging to 32,000 

pounds dry furnish per batch. For operation up 

to 8% consistency, pulpers are equipped with a 

standard Vokes™ or Powr-Savr™ rotor. With 

the addition of a Mid-Con™ turbine, consisten

cies up to 10% are possible. 

Deinking - High consistency operation at 

12-18%, particularly applicable in deinking 

systems, is achieved with the Hi-Con™ pulper 

and its triple-flighted, low-attrition rotor. Any of 

these pulper designs can be supplied with 

under rotor extraction in a variety of hole sizes. 

Alternatively, side-tub extraction can be 

accomplished with an auxiliary Hydrapurge III™ 

extractor/detrasher. Other methods of 

detrashing are also available. 

Continuous Operation 

Continuous operation is used in high tonnage 

systems that require stock delibering only to the 

extent that it can be extracted through a given hole 

size. Three Hydrapulper designs are available 

depending on application and type ot furnish. 

Included are continuous pulpers with standard 

round tub design; Model "D" tub; a raised rotor, the 

"R" rotor design; and "D" tub with raised rotor. 

The round tub design is used in systems handling 

clean furnishes such as bleached hardwood or 

softwood kraft. 

TT Pulper - The Model "D" increases Hydrapulper 

capacity by improving bale submergence. The large 

bates typical of OCC and mixed waste furnishes 

tend to float and spin in a round tub pulper and may 

take a considerable amount of time to submerge. 

The "D" tub design increases turbulence in the tub 

causing the bale to submerge in a matter of 

seconds. Its flat wall disrupts the circular flow 

pattern ot a round tub, displacing the vortex and 

creates a hydraulic nip to submerge the bale. 

T P Rotor - The "R", or raised rotor design, has the 

rotor, extraction bedplate and extraction chamber 

mounted above the flat bottom of the Hydrapulper 

tub. A trough is created around the rotor to 

accumulate heavy contaminants, directing them 

into a heavy junk removal device. This reduces 

rotor contact with contaminants, increasing both 

rotor and bedplate lile. It also prevents the rag rope 

from riding on top of the rotor, preventing damage 

to both the rope and rotor. 

Designs - All continuous Hydrapulper designs 

feature under-rotor extraction with extraction holes 

to the outer diameter ot the rotor. The vane design 

ensures plug-free operation ot the extraction plate. 

The leading flat vane face is directed downward to 

maximize pump-through while the trailing vane is 

profiled to lift any remaining undefibered stock or 

contaminants Irom the holes. 

Sizes - Continuous Hydrapulpers are available in 

sizes from 5' to 27' diameter, or larger. Junk 

removing equipment includes the automatic rag-

ger, 4' diameter trashwell with hydraulic grapple, 

and Hydrapurge ll™/SelectpLtrge™ continuous 

detrashing system. 



Hydrapulper Rotors 
The Right Rotor tor Every Application 

Black Clawson otters a variety ol rotors tor use 

with the Hydrapulper. The Vokes rotor can be 

supplied in a three-piece design that generally 

is used on wastepaper furnishes to minimize 

maintenance and replacement time. A more 

economical one-piece rotor can be used with 

clean turnishes. Powr-Savr rotors are available 

in the one-piece or three-piece design. The 

Powr-Savr rotor has four curved pumping 

vanes to increase circulation. 

Mid-Con Rotor - The Mid-Con rotor incor

porates a double-flighted Mid-Con turbine 

mounted on a Vokes rotor base. The Mid-Con 

turbine is bolted directly to the vane ring ot a 

three-piece rotor, or can be mounted on a one-

piece rotor with the addition of an adaptor ring. 

It can usually be retrofitted to an existing pulper 

without having to change the drive or motor. 

Hi-Con Rotor - The Hi-Con rotor is a triple-

flighted, conically-shaped, low-attrition rotor 

specifically designed for circulating thick stock 

consistencies, up to 18%. The Hi-Con pulper 

achieves defibering through liber to fiber Iriction 

as opposed to the standard batch Hydrapulper 

which relies principally on mechanical action. 



Hydrapulper Drives 
Hypoid Gear Drive 

The Extra Heavy Drive is supplied lor heavy duty 

applications, such as dirty filler furnishes, kraft 

corrugated waste, tough wet strength and frozen 

bales. It is a single reduction unit with hypoid ring 

and pinion gears. Its reliability, ruggedness and 

low maintenance have been proven in installations 

for more than 30 years. 

Components - The drive components consist of 

four parts, the base plate (not shown), the sub-

base, the tower and upper gear cases. The lower 

gear case houses the gear set, Ine pinion shaft and 

bearings, and the thrust bearing lor the vertical 

drive shaft. It also serves as an oil reservoir. Every 

drive has an external oil cooling and circulating 

system to pressure lubricate the bearings and 

gears. It has fail-safe controls to stop drive motor if 

oil pressure falls below a pre-set value. It is made 

in three sizes rated up to 700 HP. Several gear 

ratios are available. Motor speeds range from 720 

to1200R?M. 

Lo-Profile™ Pulper Gear Drive 
The Lo-Profile Pulper Gear Drive is designed 

specifically for low headroom situations. Its 

height is 25% less than comparable drives. It 

operates with 1200 or 1800 RPM motor input 

and has a minimum of 2.0 service factor 

mechanical horsepower rating. Drives are 

available tor up to 1500 connected horsepower. 

Discription - The Lo-Profile drive is a vertical, 

right angle, double reduction gear reducer. The 

input shaft gearing is spiral bevel and the output 

shaft gearing is low helix angle single helical. 

All gearing is carburized and hardened. Shafts 

are contained in anti-friction straight or tapered 

roller bearings. The housing is fabricated from 

heavy steel plate and contains a 300 degree 

pilot fit to provide a sturdy, stable fit to the 

pulper extraction chamber. 

The Lo-Profile Pulper Gear Drive is furnished 

complete with fabricated steel subbase and sole 

plate; a circulating lubrication system with 1.5 

horsepower motor driven pump, oil cooler, 

filter, pressure switch and pressure gauges. 

V-Belt Drive 

For medium to light duty applications a very 

serviceable, rugged V-belt drive can be used for 

Hydrapulpers with diameters ol 8', 10' 12', 14' 

or 16'. The sheaves and belts are usually 

specified Super V or V-band design. 

Hanging Type - These V-belt drives are the 

hanging type with a heavy duty right angle 

frame, hung from four mounting pads on the 

bottom of the extraction chamber. The drive 

shaft is carried by anti-friction, self-aligning, 

grease lubricated, split pillow block bearings. 

The upper non-expansion type thrust bearing 

shoulders on the shaft, preventing any down

ward slippage through the bearing. The end of 

the shaft is capped to prevent any sheaye 

slippage. 

Drive Motor & Sheave - The drive motor and 

sheave are mounted vertically on a motor base 

and rails. High capacity V-belts or V-bands turn 

the driven sheave and rotor. A drive guard com

pletely covers the drive train. The drives are 

designed with a minimum service factor of 1.7 

to 2.0. Normally, V-belt drives are limited to 

300 HP. 



r Pulper Size *_8'„ ^ 10' 12' , ^14' ^ 1 6 ' 48' _ 20' 

A Tub Diameter - Inside ft. 
mm 

8.0 
2440 

10.0 
3050 

12.0 
3650 

14.0 
4270 

16.0 
4880 

1B.0 
5490 

20.0 
7000 

B Tub Flange Dia. - Outside ft. 
mm 

8.5 
2590 

10.5 
3200 

12.5 
3800 

14.5 
4420 

16.5 
5030 

18.5 
5640 

20.5 
7150 

C Freeboard in. 
mm 200 

18 
457 

22 
560 

22 
560 

22 
560 

22 
560 

22 
560 

( 

0 Tub Height 71.5 
1820 

85.5 
2172 

106.5 
2705 

106.5 
2705 

109 
2770 

130 
3300 

135 
3430 

No. of Support Columns 4 4 4 6 6 6 6 

Slock Volume CU. tt. 
mJ 

200 
5.66 

400 
11.32 

700 
19.81 

950 
26.88 

1250 
35.37 

1800 
50.94 

2400 
67.92 

i -
CD 
CS. 

Batch Size - 6% Cons. lbs. 
kg 

750 
340 

1500 
680 

2500 
1130 

3500 
1590 

4500 
2040 

6500 
2950 

9000 
40B0 

Batch Size • 8% Cons. lbs. 
kg 

1000 
450 

2000 
900 

3000 
1360 

4500 
2040 

6000 
2720 

8000 
3630 

12,000 
5440 

NOTE: DIMENSIONS AND WEIGHTS ARE 
APPROXIMATE. 00 NOT USE FOR 

_ Drive—Hypoid Gear . /.• v. ' :.: '- ' - L ' y. 
f CONSTRUCTION. 

E Support Structure Height in. mm — — 77.5 
1970 

81 
2060 

84 
2130 

87 
2210 

90 
2290 

r o 

OO 
F Total Overall Height in. 

mm 
— — 184 

4674 
189 

48O0 
193 

4900 
217 

5510 
225 
5710 

Drive Sin - - No. 2 No. 2 No. 3 No. 3 No. 3 

Weight-Shipping lbs. 
KQ. 

— — 24,900 
11,300 

30,000 
13,600 

43,000 
19.500 

49,000 
22.230 

53,000 
24,040 

Drive — V-Bell .'. 

E Support Structure Height 
in. 

mm 
48.5 
1230 

56.5 
1430 

64 
1630 

63.5 
1610 

78 
1980 

— -
F Total Overall Height 

in. 
mm 

120 
3050 

142 
3607 

170 
4318 

170 
4318 

180 
4570 

— — 

Weight-Shipping lbs. 
kg. 

6000 
2722 

9500 
4080 

14,000 
6350 

17,500 
1940 

2S.500 
11,560 — — 

as ' 
. ,-i Model . CD 70 ' 1 •>--•-"• 8D: . 9D .•: IOD '110 :4x. 120 > 

as ' 
A Tub OiaiMter-iMide ft. 

mm 
12.0 
3660 

14.0 
4270 

16.0 
4880 

18.0 
5490 

20.0 
6100 

22.0 
6710 

24.0 
7315 

26.0 
7925 

B Tub Range Dla.-Oetsld* ft. 
mm 

12.5 
3813 

14.5 
4423 

16.5 
5033 

18.5 
5643 

20.5 
6253 

22.5 
6863 

24.5 
7468 

26.5 
8077 

C Free board in. mm 22.0 
559 

22.0 
559 

23.0 
584 

24.0 
610 

22.0 
559 

24.0 
610 

28.0 
711 

32.0 
813 

D Tub Height in. 
mm 

122.0 
3099 

108.0 
2743 

108.75 
2762 

126.75 
3220 

135.82 
3450 

156.0 
3962 

172.0 
4369 

188.0 
4775 

E Support Stricture Height in. 
mm 

74.25 
1886 

80.0 
2032 

88.69 
2253 

88.75 
2254 

88.44 
2246 

89.25 
2267 

88.5 
2248 

88.5 
2248 

F Overall Height in. 
mm 

19625 
4985 

188.0 
4775 

197.44 
5015 

21550 
5474 

224.25 
5696 

245.25 
6229 

260.5 
6617 

276.5 
7023 

Stock Volume cu. ft. 
m1 

600 
17 

800 
23 

1000 
28 

1500 
43 

2000 
57 

2600 
74 

3500 
99 

4500 
127 

03 
-a 
o 

Capacity' USOOT/D 
ODMT/D 

200 
181 

300 
272 

400 
363 

500 
454 

600 
544 

700 
635 

800 
726 

1000 
907 

Weight-Shipping 
lbs. 
Kg 

13.500 
6l24 

23,400 
10,614 

36,800 
16,693 

42,500 
19,278 

53,400 
24,222 

64,100 
29,076 

77,000 
34,927 

92,500 
40,293 

•BASED ON OCC FURNISH, 5/8" DIAMETER EXIT HOLES. 140°F. OPERATING TEMPERATURE 

:;̂  <v Pulper Size 8" V' 10' v 12' • 13' 14' - is* if'-16' 17' 18' 20' ."' 22' 

Tub Diameter-Inside 
ft. mm 8 

2440 
10 

3050 
12 

3660 
13 

3965 
14 

4270 
15 

4575 
16 

4880 
17 

5185 
16 

5490 
20 

6100 

B Tub Flange Dia.- Outside ft. mm 8.5 
2593 

10.5 
3203 

12.5 
3813 

13.5 
4118 

14.5 
4423 

15.5 
4728 

16.5 
5033 

17.5 
5338 

18.5 
5643 

20.5 
6253 

CU 

o 
o 

Freeboard 
in. 

mm 
48 

1219 
48 

1219 
48 

1219 
48 

1219 
48 

1219 
54 

1372 
60 

1524 
72 

1829 
72 

1829 
72 

1829 

Tub Height 
in. 

mm 
93.0 
2362 

104.0 
2642 

115.0 
2921 

120.0 
3048 

132.0 
3353 

138.0 
3505 

150.0 
3810 

168.0 
4267 

174.0 
4420 

182.0 
4623 

Support Structure Height in. 
mm 

65.0 
1651 

65.0 
1651 

71.0 
1803 

71.0 
1803 

71.0 
1803 

71.0 
1803 

78.0 
1981 

78.0 
1981 

78.0 
1981 

88.5 
2248 

Total Overall Height in. 
mm 

158.0 
4013 

169.0 
4293 

186.0 
4724 

191.0 
4851 

203.0 
5156 

209.0 
5309 

22B.0 
5791 

246.0 
6248 

252.0 
6401 

270.5 
6871 

r 
Stock Volume CU. ft. 

m1 

165 
5 

320 
9 

585 
17 

700 
20 

925 
26 

1075 
30 

1300 
37 

1575 
45 

1900 
54 

2500 
71 

Batch Size-12% Cons. lbs. 
kg 

1200 
544 

2300 
1043 

4200 
1905 

5200 
2359 

6800 
3084 

8000 
3629 

9500 
4309 

11,800 
5353 

14,000 
6350 

18.000 
8165 

Batch Size -15% Cons. lbs. 
kg 

1500 
680 

3000 
1361 

5500 
2495 

6500 
2948 

8500 
3856 

10,000 
4536 

12.000 
5443 

14750 
6691 

17,500 
7938 

23,000 
10,433 

Weight-Shipping lbs. 
kg 

18,739 
8500 

28,860 
13,091 

41,250 
18,711 

46,750 
21,206 

49,200 
22.317 

51,600 
23,406 

59,100 
26,808 

62,400 
28,305 

75,650 
34,315 

87,125 
39,516 

22 
6710 

5863 

84 
2134 

208.0 
5283 

88.5 
2248 

296.5 
7531 

3400 
96 

25,000 
11,340 

32,000 
14,515 

94,525 
42,877 

c 
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HYDRAULIC 

MECHANICAL 

/ ATTRITION 

in If a m i :| s j f e ' f t i;ss; <r<i 
T h a 2 7 ' d i a m e t e r " D " H y d r a p u l p e r a b o v e is o n e o f t h e 
w o r i d s l a r g e s t p u l p e r s a n d p r o d u c e s u p to 1 2 0 0 T / 0 O C C 
f u r n i s h f o r a J a p a n e s e m e d i u m m i l l . The p u l p e r h a s a 1 2 0 " 
d i a m e t e r ro tor o p e r a t i n g w i th a 1 6 0 0 HP m o t o r . 

Thermo Black Clawson pioneered the first.. 

1B3BT 1940V 1851ft 1860'S Mm fBBfn 1881(1 

C 

Continuous 

pulping machine -

Hydrapulper* 

Automatic ragger 

for rag rope 

removal 

Junk remover 

O r i g i n a l p a t e n t d r a w i n g f o r 
t h e H y d r a p u l p e r 

Development of 

Batch and 

Continuous 

HR Pulpers 

yokes™ Rotor 

introduced with 

under rotor stock 

extraction 
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The Right 
Type lor Every 
Application , 
H y d r a p u l p e r s a r e d e s i g n e d 

t o r s p e c i f i c a p p l i c a t i o n s , 

b a s e d o n t h e f o l l o w i n g 

c r i t e r i a : 

• F u r n i s h - t y p e , 

d e s c r i p t i o n , q u a l i t y 

• C a p a c i t y r e q u i r e d -"• •• 

t o n s / d a y 

• O p e r a t i o n - b a t c h o r • 

c o n t i n u o u s 

• C o n s i s t e n c y - p u l p i n g 

• T e m p e r a t u r e - a v a i l a b i l i t y 

o f s t e a m o r h o t w a t e r 

• pH o f w a t e r - a c i d o r 

' a l k a l i n e 

• C h e m i c a l s u s e d 

• C o n t a m i n a n t s i n f u r n i s h 

• If w e t s t r e n g t h is f u r n i s h -

h o w m u c h , w h a t t y p e "3? 

• M a t e r i a l s o f c o n s t r u c t i o n -

c o r r o s i o n , e r o s i o n 

r e s i s t a n t ; a c i d , w e a r 

r e s i s t a n t : 

• S p a c e l i m i t a t i o n s 

• L o c a t i o n , m i l l g e o g r a p h y 

• E lec t r i ca l r e q u i r e m e n t s 

• T y p e s y s t e m - f i l le r , l i n e r 

• G r a d e p a p e r , b o a r d 

m a n u f a c t u r e d -

• Q u a l i t y r e q u i r e d -

d e f i b e r i n g , c l e a n l i n e s s 

U s i n g th is i n f o n n a t i o n , 

w e c a n se lec t t h e p r o p e r 

c o m b i n a t i o n o f t u b , r o t o r 

d e s i g n ( s i ze a n d s p e e d ) , 

e x t r a c t i o n p l a t e , d r i v e , 

c o n t r o l s a n d ' a u x i l i a r y 

e q u i p m e n t . 

Batch Operation 
Balch pulping systems ate used when 

100% defibering is required, or when 

extra lime is needed (or the addition 

of chemicals or heal, such as in 

deinking or mixed waste applications 

A specific amount of dry furnish and 

water are added to the pulper. and 

mixed untii defibering or the desired 

chemical reaction is complele. Then 

the entire contents of ihe tub are 

discharged lo the dump chest. 

S i z e s Balch pulpers range in size 

from 2' lo 25 ' in diameter (up lo 

2400 cu. ft slock volume] with 

capacities ranging lo 32.000 pounds 

of dry furnish per balch. Typical 

balch times are 30 -45 minutes, 

depending on the furnish. Sizing of 

the tub volume depends on the tolal 

production rate 

T u b D e s i g n Balch pulper tubsare 

typically round, with deflection vanes 

installed lo direct the flow from ihe 

rotor down into the recirculating 

vortex. The oction in the tub is critical 

lo performance, as this is how the 

stock is wetted out and forced into the 

rotor for defibering. 

R o t o r D e s i g n For operation up lo 

8% consistency, pulpers are equipped 

wiih a Vokes™ or Powr-Savr™ rotor. 

With the addition of a Mid-Con™ 

turbine, consistencies up lo 1 0 % are 

possible. Helico^ pulper rotors are 

used for hign consistency operation 

up lo 18%. 

D e t r a s h i n g S y s t e m s There 

ore two choices for detrashing any 

balch type pulper'' either a Balch 

Scavenger™ or a Hydraourge III™ 

extractor/delrasher. Tne Scavenge' 

is used for lower ronnoge systems 

where n is ess important io segreqate 

heavy trorn iigfv contaminants. The 

Hydrapurge with a Seiectourae™ 

screening arum is used in inose 

instances wnere i: is more important Ic 

achieve a separation between light 

and heavy contaminants 

A p p l i c a t i o n s Typical aponcalions 

of batch pulping are for deinking o: 

mixed waste systems, or for fiber 

recovery from wet strength furnishes 

in lissue and toweling mills 

Continuous 
Operation 
Continuous operation is used in high 

lonnage systems thai require slock 

defibering only to the extent that it can 

be extracted through o given hole 

size. Alternate pulper designs are 

available, depending on application 

and type ol furnish. Included are 

continuous pulpers with standard 

round lub design and Model "DR' 

Hydrapulper fitted with a "D" styie 

tub and raised "R r rotor. 

S i z e s Continuous pulpers range in 

typical sizes from 12' to 27' in 

diameter (up lo 5200 cu. ft. stock 

volume] with capacities up lo 1400 

tons per day. New designs ore 

available on demand lo achieve 

higher production rates. 

T u b D e s i g n The Model "D" 

increases Hydrapulper capacity by 

improving baie submergence. The 

large bales |rypically of O C C and 

mixed waste furnishes] lend to fioa: 

and spin in a round lub pulper, taking 

excessive lime lo wet out and 

submerge. The "D" lub design 

increases the lurbuience in the lub, 

causing the bale lo submerge rapidly, 

lis bowed "D' wall disrupts the 

circular flow pattern of a round tub 

displacing the vortex and creating 

a strong hydraulic nip lo submerge 

the baie 

R o t o r D e s i g n The raised "R' row' 

aesign nas tne rotor. extroctior 

bedplate ana extraction chamoe' 

mounted above Ine fiat bottom of tne 

HvarapulDer tue. By doing so c 

trough is created around the roior ic 

direcl heavy debris into a junk 

removal device This reduces role 

contact with contaminants, increasing 

both rotor and bedplate life, ll also 

prevents The rag rope from riding on 

lop of the rotor, thus eliminating 

damage lo both the rope and ihe rolor. 

All continuous Hydrapulper designs 

leaiure under-rotor extraction through o 

bedplate with holes that are extended 

beyond the outer diameter of the rolor. 

The rolor vane design ensures plug-

Iree operation of ihe bedplate. The 

leading flat vane face is angled 

downward to maximize defibering 

and pump-through while the trailing 

edge is profiled lo lift undefibered 

stock and contaminants from the holes 

D e t r a s h i n g S y s t e m s Auxiliary 

detrashing equipment includes the 

automatic ragger and rope cutter, 

along with one ol two continuous 

detrashing devices. For low lonnage 

applications, ihe Continuous 

Scavenger™ detrasher is used, ll 

effectively removes junk Irom a 

continuous pulper byireating a side-

stream flow ond recirculating back into 

the pulper lub. For high lonnage 

systems, the Hydrapurge 11/ 

Selectpurge detrashing system is used 

lo effectively remove (rash from the 

pulper lub and, al the same lime, 

increase downslream production 

rales. Heavyweight contaminants 

are removed from ihe pulper lub by 

the Irashwell and grapple hoist. 

Lightweight contaminants are 

removed via a side stream flow lo 

ihe Hydrapurge II, where useable fiber 

is exiracted and sent downstream 

and lightweight contaminants are 

separated and sent to the Selectpurge 

for removal and thicnening 

A p p l i c a t i o n s Typical applications 

ot continuous pulping are for O C C / 

Mixed Waste recycled fiber systems 

maKing medium or linerboarc' 

|"D" type| or ror virgin pulp bale 

defibering (round fypej. 
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The Right Rotor for Every Application 

Vokes Rotor The Voi.es rotor con 

be supplied in a three-piece design 

with leveling saevy or shim 

adjustment. This design is generally 

used on wastepoper furnishes to 

minimize maintenance and 

replacement lime. A more 

economical one-piece vokes rotor 

can be used wflri clean furnishes. 

Powr-Savr Rotor The Powr-Savr 

rotor has four curved pumping vones 

lo increase circulation that allow 

operation al lower specific power 

imputs. Powr-Savr rotors are available 

in one-piece or three-piece designs. 

Mid-Con Rotor The Mid-Con 

rolor incorporates a doubleflighlec 

Mid-Con turbine mounted on a Vok.es 

rolor base. The Mid-Con turbine is 

bolted directly to the vane ring of a 

three-piece rotor, or can be mounted 

on a one-piece rotor with ihe 

addition of an adaptor ring. It can 

usually be retrofitted lo an existing 

pulper wilhoul having to change ihe 

drive or molor. 

Helico* Rotor The Helico rotor is o 

triple-flighted, conicallyshaped, low-

attrition rotor specifically designed lor 

circulating thick slock consistencies, 

up lo 18%. The Helico rotor achieves 

-defibering through fiber-to-fiber 

friction. Its rugged, onepiece 

construction of easl stainless sleel 

provides opiimum corrosion resistance 

and long wear life. 

O n e - P i e c e V o k e s R o t o r T h r e e - P i e c e P o w r - S a v r 
V o k e s R o t o r 

M i d - C a n R o t o r H e l i c o R o t o r 
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Lo-Profile" Pulper Gear Drive Hypoid Gear Drive V-Belt Drive 

The Lo-Profile puioer geai drive is 

designed specifics ;v for bv, 

headroom situations. Its height is 

25% less than comoarable drives. It 

operates with 1200 or 1800-RPM 

motor input and nas a minimum ot 

2.0 service facte mechonical 

horsepower rating. Drives are 

available for up to 2000 connected 

horsepower 

The Lo-Profile drive is a vertical, right 

angle, double reouclion gear reducer. 

The inpul shaft gearing is spiral bevel 

and ihe oulpul short gearing is b w 

helix angle single helical. All gearing 

is carbunzed ana nardened. Shafts 

are contained in ami-friction straight 

or tapered roller Gearings. The 

housing is fabricated from heavy stee: 

plate for maximum strength and 

rigidity. 

The Lo-Profiie pulper gear drive is 

furnished complele with fabricated 

steel sub-base and sole plate; a 

circulation lubrication system with a 

motor driven pumo. oil cooler, filter, 

flow switch and pressure gauge. 

This extra heavy-duty drive is supplied 

for lougn applications, such as mixea 

waste filler furnishes, kraft corrugated 

waste, wet strength and frozen bales, 

ll is a single reduction unit with hypoid 

ring and pinion gears lis reliability, 

ruggedness and low maintenance 

hove been proven in installations for 

more than 5 0 years. 

The drive components consist ol the 

base plate, the sub-base and ihe 

lower and upper gear cases. The 

iower gear case houses the gear set, 

the pinion shaft and bearings, and ihe 

ihrusl bearing for the verlical drive 

shaft, ll also serves as an oil 

reservoir. Every drive has an external 

oil cooling and circulating system lo 

pressure lubricate the bearings and 

gears, ll has failsafe controls to slop 

tne drive motor if oil pressure or flow 

falls below a pre-set value. Hypoid 

gear drives are available in sizes up 

lo 800 connected horsepower with 

motor speeds ranging from 720 lo 

1200 RPM It has a minimum of 

2.0 service factor mechonical 

horsepower rating. 

For low power applications, a 

lugged V-beli drive can be used fc: 

smaller sized pulpers. The belts are 

usually specified Super V or V-band 

design lor increased strength and 

serviceability. 

The V-belt driven pulper can be 

furnished with a bracket-type or a. 

corlridge - type hanging drive 

mounted from the bollom of ihe 

extraction chamber. The drive shaft is 

carried by grease lubricated bearings 

and the end of the shaft is capped to 

prevent any slippage of the sheave. 

The drive motor and sheave are 

mounted vertically on a motor base. 

High capacity V-belts or V-bands turn 

the driven sheave and rotor. An 

OSHA-approved drive guard 

completely covers ihe entire drive 

train. The drives are designed with a 

minimum 1.7 mechanical service 

factor and are usually limited to 350 

connected horsepower. 



Standard Hydrapulper 
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Batch 

Helipoire® System 
• Keeps pulper lub clean - providing 

pre-screened extracted slock 

• Extraction and detrashing performed 

simultaneously 

• Decreases cycle time 

• Increases system capacity 

• Drive assembly mounted on trolley for 

easy rolor and bedplate maintenance 

VENT 

REJECTS 

? 
»WASH TO PULPER TUB 

i ACCEPTS T O PUMP SUCTION 

ACCEPTS TO 
PUMP SUCTION 

Continuous 

Hydrapurge II 
Continuous Pulper 
Detrashing System 
• Decreases or eliminates 

cleanou! downtime 

• Removes plastic in brge pieces, 

with little degradation 

• Contaminants are removed at 

operating floor level 

• Increased pulper capacity 

• Protection against tramp metal 

damage 

• Eases burden on downstream 

equipment 

• Drive assembly mourned on 

moveable base for easy 

rotor and bedplate maintenance 

• External adjustment of rotor ic 

bedolate clearance 

Recycled Fiber • Chemical Pulping • Stock Preparation 

T H E R M O B L A C K C L A W S O N I N C . 
A Thermo Fibertek company 

605 Clark Street, FO. Box 42160, Middletown. OH 45042-0160 USA +1 513.424.7400 Fax +1 513.424.1168 www.blackclawson.com 

Thermo Black Clawson China • Thermo Black Clawson Canada • Thermo Black Clawson S.A. • Thermo Black Clawson Ltd. (UK) 

frmled m U 2 

Bulletin No. 62-SBC 
heiipoire ana lamon ore teaisierea itademarki or t. & M Lomor! Hel ico Puioef is o registered trodemork ot Amowc i'or v'vorcs C o . Lie 5 M P P ! i c : 



Appendix D-44 

Shredding System Subpart BB/CC Emission Calculations, 
'otential Pathways to Humans of Environmental Receptors 



DESIGN ANALYSIS 
OF 

AIR POLLUTION CONTROL SYSTEM 
CHICAGO FACILITY 

FLAMMABLE TANK FARM & METAL WASH SYSTEM 
AND 

FUELS BLENDING/SHREDDING TOWER SYSTEM 
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V - 1. BACKGROUD 

Clean Harbors of Chicago Inc. (CHCI), at their Chicago facility, proposes to operate a 
Shredding process/fuels blending; a tank farm that stores the blended fuels as well as 
other flammable wastes and a metal wash system. Two independently operated Air 
Pollution Control Devices (APCD) will be provided for the operation One APCD system 
will support shredding tower and fuel blending operation while the second APCD 
system will support the tank farm and the metal wash system. 

As required by RCRA Air Standards, subpart cc, following engineering analysis 
provides the detailed tabulation and calculations for the APCD design verification as 
considered for several chemicals that, within permits, may be processed through these 
units. 

2. APCD OPERATION 

Primarily, both APCD contain two, properly sized, Granular Activated Carbon (GAC) 
beds, connected and used in series. Emissions from the storage tank farm is by natural 
displacement due to thermal as well as working losses, and that from the shredding 
tower system and metal wash system is forced/induced flow drawn by fans. The tank 
farm emissions are regulated by tank mounted conservation vents. 

Each APCD system will be monitored as required by the permits. At any time, when 
monitoring indicates saturation ofthe lead carbon bed via established and approved 
test criteria, that bed is removed, the second bed is used in place of the lead bed and a 
new GAC bed is placed as a second bed. The spent carbon is sent out for its off-site 
regeneration. 

3. LIST OF ORGANIC COMPOUNDS 

For the purpose developing a comprehensive list of chemical compounds managed 
through the processes and their expected maximum concentrations, Clean Harbors 
performed a review of analytical data available from fuels blending operations at the 
Clean Harbors facilities in Baltimore, Maryland; Braintree, Massachusetts; Chicago, 
Illinois; and Cincinnati, Ohio. Based on this review and the review of OSHA regulated 
substances, CHI identified a total of 328 compounds that could potentially be present in 
the materials to be managed within the tank farm and the shredding operations. These 
compounds have been identified in Table 1 and Table 2 along with their expected 
maximum concentrations and the maximum operating temperature. 

Table 1 contains compounds with potential maximum concentration (by weight) of 75% 
and 10%, while Table 2 contains those compounds expected to be present in levels of 
1% and less than 1%. 
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These maximum concentrations are based on the conservative estimates from 
experience at the four (4) previously mentioned Clean Harbors facilities. The estimates 
ofthe maximum concentrations were derived as follows: 

1. A list of potential compounds was accumulated from three sources: 
List of OSHA regulated substances (29 CFR 1910, subpart Z) 
The analytical survey of existing fuel blending operations at the Clean 
Harbors facilities in Baltimore, MD; Braintree, MA; and Cincinnati, OH. 
And, the June 30, 1993 permit application for proposed storage tanks for 
fuels blending operation at Baltimore facility. This list was generated from 
the listed chemical constituents present in the EPA waste codes permitted 
for the fuels blending operation. 

2. The compounds from each source in item 1 were combined into one (1) list. 

3. Where analytical data from the Baltimore, Braintree and Cincinnati facilities was 
available for the identified compounds, the average concentration of each 
compound was calculated and, as a conservative measure, was doubled for this 
analysis. If the doubled average concentration was greater than the compound's 
concentration at any of the surveyed facilities, the doubled average 
concentration for that compound was selected as the basis for maximum 
expected concentration. If the doubled average was less than the highest 
concentration at any of surveyed facilities, the highest concentration was 
selected. This value then served as the basis for determining the maximum 
expected concentration forthat compound. 

4. Compounds, that were not identified through the analytical survey of the three (3) 
Clean Harbor facilities, were reviewed for their frequency of use in the industries 
that commonly generate waste fuel streams: paints and coating, petroleum and 
petrochemical, chemical manufacturing and others. Based on the prevalence of 
use, the compounds not included in the survey were assigned a likely maximum 
expected concentration. 

5. Compounds that did have analytical results were reviewed again, and those with 
frequent commercial uses were adjusted to a higher concentration tier. Those 
that do not have common uses were changed to the closest higher tier. 

6. For the ease of analysis, and some uniformity, these derived values then were 
rounded up to one ofthe three concentrations; 75%, 10% and 1%. 

The list includes 328 toxic air pollutants (TAP). As indicated above, these compounds 
are divided into three tiers (75%, 10% & 1%) for assessment. The first tier consists of 
23 compounds with a maximum concentration of 75% by weight. The second tier is 
comprised of 71 compounds with a maximum expected concentration of 10% by 



weight. Each of the compounds in the first two tiers is assessed individually for 
estimated emissions based on maximum concentration. The final tier is composed of 
235 compounds with a maximum expected concentration of 1% or less. Ofthe 235 
compounds, 29 compounds have been identified to be present at low level, hence they 
are included in the anaiysis. The remaining 206 compounds have not been assessed 
for estimated emissions, since their presence has not been documented and, therefore, 
their occurrence will be rare. Because they may be received on a sporadic basis and at 
a very low concentration, it is also expected that if all of the compounds assessed met 
the emissions control criteria through the APCD used, then the remainder of third tier 
compounds will also meet the emissions standards. 

4. VAPOR PRESSURE DATA 

For the compounds under consideration, vapor pressure data has been tabulated in 
Table 3. The data includes actual values of vapor pressure at seven (7) select 
temperatures and is shown for the available compounds in the columns (F, G, H, I, J, K 
and L) ofthe Tables 3. This data has been obtained from various references. However 
such data could not be found for every compound of concern at all of the seven select 
temperatures. Therefore, independent of the discrete data points, Antoine's Equation 
has been used to compute vapor pressure for the compounds for which the equation 
constants were known. The computed values are tabulated in column Q of the Tables. 

( Note that in calculating the vapor pressure normal operating temperature is assumed to 
be 60 degrees F. 

5. CONCENTRAION OF CHEMICAL IN VAPORS (at Saturation) 

Table 4 provides tabulation of computations to determine maximum possible chemical 
concentration in the vapor phase that would be present in the air emissions leaving the 
process units. The calculations assume that the chemical concentration in vapor phase 
in the storage tanks (headspace), metal wash system and that at shredding tower will 
be at equilibrium with the concentration of chemical in the liquid phase. In other words, 
the vapor phase is considered to be in a saturated state, in order to evaluate the worst 
case scenario. 

The column "R" provides the vapor pressures used for the concentration calculations. 
The data for the vapor pressure is obtained from the Table 3. In the column, R, discrete 
temperature values of vapor pressure are used wherever the data point for the discrete 
temperature 60 degrees F is available. Otherwise, calculated values of vapor pressure 
are used. 

To determine the mole fraction (tabulated in column T) of each chemical in the waste 
mixture, the expected maximum concentration (as identified in column S) of chemical 
has been used. The remaining component of the mixture is considered to be 
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"STODDARD SOLVENT" 

The mole fraction data is used to arrive at the worst case vapor pressure (partial 
pressure at saturation) of each chemical. The partial pressure data is tabulated in the 
column "V". 

Based on the partial pressure (Column V) and the molecular weight (column D), worst 
case concentration of each chemical is computed and presented in column "Y", in terms 
of pound rnass of chemical per pound mass of air. This information is tabulated in two 
different forms in columns Z & AA. 

6. VENT RATE 

Tank farm vent system supports four storage tanks and the metal wash system. All 
Four storage tanks are connected to a common header in which a vent header blower 
discharge from metal wash system is connected leading to the air pollution control 
system. The system consists of two carbon columns in series. Each carbon column 
holds approximately 1,800 pounds of carbon. For a peak loading scenario, it is 
assumed that, one bulk truck is being unloaded at a rate of 200 Gallons/minute (gpm) 
into the storage tank, and blended fuel is being transferred into another storage tank at 
a rate of 200 gpm. Thus causing the total vapor displacement of 400 gpm (53,5 cfm) 
from the tanks. Assuming a maximum of 40,000 gallons of fuel being received per day 
and about 40,000 net gallons of blended fuels being generated, the peak operation will 
be "on" for approximately 200 minutes (3.5 hours). For off-peak operation, it is assumed 
that the thermal losses will be the only emissions occurring form the storage tanks. This 
will be about 1250 SCFH or 20 SCFM. This will occur for the duration of 12.5 hours per 
day. For the remaining 8 hrs a N2 inflow will be required to compensate for the cooling 
effect. 

The Metal shredding system will have equivalent steady state vent rate of 20 SCFM of 
saturated vapors. The vent header from the metal wash system is connected to 200 
SCFM capacity blower that will maintain a very slight negative pressure into the wash 
system. 

Therefore the total peak and off-peak venting rates will be 73.5 and 40 SCFM. In 
addition, during the 8 hr. period of no emissions from the tanks, the metal wash system 
will have equivalent of 20 SCFM saturated vapors being vented. For a conservative 
approach, vent rates of 75 SCFM for 3.5 hrs. and 40 S C F M for 20.5 hrs. is used. 

With the flow rates and the duration identified, columns AD and AG provide the 
chemical loading to the carbon for each period. Column AH shows the theoretical 
average vent rate. The total loading is shown in column Al , which is a result of addition 
of values in column AD and AG. 



In case ofthe Shredding process & fuels blending operation, the N2 supply is provided 
at a rate of 200 SCFM controlled by an Oxygen sensor to maintain oxygen level at or 
below 8%. The shredding tower is also provided with N2 for initial purge and in-process 
purge due to opening and closing of airlock chamber. The combined flow rate of N2 to 
shredding tower is estimated to be 72.5 SCFM on an average steady state basis. The 
hydrapulper tank is vented into the common header leading to a vent blower rated at 
300 SCFM. This blower maintains a slight negative pressure with in the system. At a 
nominal capacity of 30 drums/hour, the hydrapulper will have the working losses of 
1650 SCFH or 27.5 SCFM. Therefore the combined vent rate of saturated vapors from 
the system wold be 100 SCFM. With a 10% contingency, this will be then 110 SCFM, 
as used in the calculations and shown in column "AB" of Table 6. Using the flow rate of 
110 SCFM and vent rate of 300 SCFM, the chemical concentration in the exhaust at the 
APCD inlet is calculated and tabulated in column AD. Using the calculated 
concentration and the flow data, total maximum chemical loading per day is computed 
(column AF). The numbers in the column AF (Ib./day), represent the maximum loading 
of each compound, assuming that the wastes processed during a 24 hour period would 
contain that particular chemical at the assumed concentration. 

7. CARBON USAGE/BREAK-THROUGH TIME 

The calculated maximum chemical loading per day (column "A l " of Table 7 and column 
"AF" of Table 8) was used to determine the estimated time before the break-through of 
the carbon could occur, if the loading rate were to be continued. The manufacturer of 
the activated carbon, Calgon Co., has provided the data for the adsorption capacity of 
Granulated Activated carbon (GAC) for each chemical. Each carbon vessel has 1800 
lb. Carbon. Therefore, the break-through time is computed to provide the use of first 
vessel only. The second carbon bed in series acts as a back-up/safety. 

Table 7 and 8 depict these calculations for tank farm/metal wash system and the 
shredding tower/fuels blending operation, respectively. 

8. SUMMARY 

The detailed calculations and the discussion herein, confirms that the two Granular 
Activated Carbon (GAC) units will provide adequate controls for the emissions of 
organic compounds considered. 

The GAC units, 1800 lbs. each, are connected in series for the use as an Air Pollution 
Control Device (APCD) at CHI facility for the tank farm and the fuels blending operation. 

It has been shown that under a worst case scenario, for any given chemical considered, 
several hours of control will be provided before a break-through ofthe first bed can 
occur. 
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Clean Harbors, Inc. 
Chicago Facility 
List of organic compounds 

C A S Number Constituent Mol . Wt. Density Max. Cone. 
Ib/gai Temp. by wt. 

deg. F % 
Column ID --> D E P S 

124-18-5 Decane 142.29 6.09 60 75% 
112-40-3 Dodecane 170 6.25 60 75% 
1120-21-4 Undecane 156.35 6.18 60 75% 
95-47-6 1,2 dimethyle benzene 106.1-7 7.35 60 75% 
78-93-3 2, BUTANINE 72.1 6.75 60 75% 
108-10-1 4 methyl 2 pentanone 100.2 6.68 60 75% 
67-64-1 A C E T O N E 58.08 6.63 60 75% 
108-90-7 CHLOROBENZENE 112.6 9.24 60 75% 
100-82-7 C Y C L O H E X A N E 84.16 6.52 60 75% 
64-17-5 ETHANOL 46.07 6.61 60 75% 
141-78-6 ETHYL A C E T A T E 88.1 7.55 60 75% 
100-41-4 ETHYL BENZENE 106.17 7.23 60 75% 
142-82-5 HEPTANE 100.2 5.73 60 75% 
110-54-3 HEXANE 86.17 5.53 60 75% 
78-83-1 ISOBUTYL ALCOHOL 74.12 6.71 60 75% 
67-63-0 ISOPROPYL ALCOHOL 60.09 6.57 60 75% 
67-56-1 METHANOL 32.04 6.63 60 75% 
8030-30-6 NAPHTHA 127.08 7.32 60 75% 
111-65-9 OCTANE 114.23 5.87 60 75% 
8052-41-3 STODDARD SOLVENT 127.08 8.34 60 75% 
108-88-3 TOLUENE 92.13 7.26 60 75% 
8006-64-2 TURPENTINE 136 7.17 60 75% 
1330-20-7 X Y L E N E S 106.17 7.24 60 75% 

611-14-3 1 ethyl 2 methyl benzene 120.2 7.35 60 10% 
108-67-8 1,3,5 trimethyl benzene 120.21 7.21 60 10% 
584-94-1 2,3 dimethyl hexane 114.23 5.94 60 10% 
589-34-4 3 methyl hexane 120.21 5.72 60 10% 
96-14-0 3 methyl pentane 86.18 5.54 60 10% 
103-65-1 propyl benzene 120.21 7.19 60 10% 
75-34-3 1,1 DICHLOROETHANE 98.97 9.86 60 10% 
540-59-0 1,1 DICHLOROETHYLENE 96.95 10.76 60 10% 
71-55-6 1,1,1 TRICHLOROETHANE 133.42 11.22 60 10% 
630-20-6 1,1,1,2 TETRACHLOROETHANE 167.85 13.34 60 10% 
76-13-1 1,1,2 TRICHLORO 1,2,2 TRIFLUOROETHANE 187.38 13.18 60 10% 
79-00-5 1,1,2 TRICHLOROETHANE 133.4 11.16 60 10% 
79-34-5 1,1,2,2 TETRACHLOROETHANE 167.85 13.24 60 10% 
107-06-2 1,2 DICHLOROETHANE 98.97 10.5 60 10% 
111-76-2 2 BUTOXYETHANOL 118.2 7.52 60 10% 
110-80-5 2 ETHOXYETHANOL 90.14 7.81 60 10% 
111-15-9 2 ETHOXYETHYL ACETATE 132.18 8.13 60 10% 
591-78-6 2 HEXANONE 100.18 6.92 60 10% 
110-49-6 2 METHOXYETHYL ACETATE 118.13 8.38 60 10% 
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Chicago Facility 
List of organic compounds 

C A S Number Constituent M o l . Wt. Density Max. Cone. 
lb/gal Temp. by w t 

deg. F % 
Column ID -> D E P S 

95-48-7 2 methylphenol 108.14 8.74 60 10% 
109-86-4 2 METHOXYETHANOL 76.11 8.06 60 10% 
106-44-5 4 methylphenol 108.1 8.63 60 10% 
98-83-9 A METHYL STYRENE 118 7.59 60 10% 
75-07-0 ACETALDEHYDE 44 6.58 60 10% 
64-19-07 ACETIC ACID 60.05 8.79 60 10% 
75-5-« ACETONITRILE 41.05 6.56 60 10% 
71-43-2 BENZENE 78.11 7.37 60 10% 
117-81-7 bis(2 ethylhexyl)phthalate 390.54 8.23 60 10% 
56-23-5 CARBON TETRACHLORIDE 153.84 13.37 60 10% 
67-66-3 CHLOROFORM 119.39 12.49 60 10% 
1319-77-3 CRESOL 108.13 8.76 60 10% 
98-82-8 CUMENE 120.2 7.21 60 10% 
108-93-0 CYCLOHEXANOL 100.2 8.03 60 10% 
108-94-1 CYCLOHEXANONE 98.2 7.91 60 10% 
110-83-8 CYCLOHEXENE 82.15 6.76 60 10% 
542-92-7 Cyclopentadiene 66.1 6.69 60 10% 
84-74-2 di n butyl phthalate 278.38 8.34 60 10% 
117-84-0 di n octylphthalate 390.54 8.23 60 10% 
108-83-8 DIISOBUTYL KETONE 142.23 6.72 60 10% 
68-12-2 DIMETHYL FORMAMIDE 73.09 7.58 60 10% 
131-11-3 dimethylphthalate 194.2 9.97 60 10% 
123-91-1 DIOXANE 88.1 8.66 60 10% 
541-85-5 ETHYL AMYL KETONE 128.24 6.86 60 10% 
106-35-4 ETHYL BUTYL KETONE 114.21 6.84 60 10% 
60-29-7 ETHYL ETHER 74.12 5.99 60 10% 
56-81-5 GLYCERIN 92.11 10.51 60 10% 
67-72-1 HEXACHLOROETHANE 236.72 17.44 60 10% 
123-92-2 ISOAMYL ACETATE 130.18 7.31 60 10% 
123-51-3 ISOAMYL ALCOHOL 88.15 6.76 60 10% 
110-19-0 ISOBUTYL ACETATE 116.16 7.27 60 10% 
78-59-1 ISOPHORONE 138.2 7.68 60 10% 
108-21-4 ISOPROPYL ACETATE 102.15 7.29 60 10% 
79-20-9 METHYL ACETATE 74.08 7.83 60 10% 
108-11-2 METHYL AMYL ALCOHOL 102.18 6.73 60 10% 
110-43-0 METHYL N AMYL KETONE 114.21 6.84 60 10% 
107-87-9 METHYL PROPYL KETONE 86.15 6.7 60 10% 
75-09-2 METHYLENE CHLORIDE 84.94 11.12 60 10% 
123-86-4 N BUTYL ACETATE 116.18 7.34 60 10% 
71-36-3 N BUTYL ALCOHOL 74.12 6.76 60 10% 
98-95-3 NITROBENZENE 123.1 10.06 60 10% 
109-66-0 PENTANE 72015 5.25 60 10% 
108-95-2 PHENOL 94.11 8.83 60 10% 
105-46-4 SEC BUTYL ACETATE 116.18 7.21 60 10% 
78-92-2 SEC BUTYL ALCOHOL 74.12 6.73 60 10% 
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Chicago Facility 
List of organic compounds 

C A S Number Constituent Mol . Wt. Density Max. Cone. 
lb/gal Temp. by w t 

deg. F % 
Column ID --> D E P S 

100-42-5 STYRENE 104.15 7.56 60 10% 
75-65-0 TERT BUTYL ALCOHOL 74.12 6.6 60 10% 
127-18-4 TETRACHLOROETHYLENE 165.83 13.55 60 10% 
109-99-9 TETRAHYDROFURAN 72.12 7.42 60 10% 
156-60-5 TRANS 1,2 DICHLOROETHYLENE 96.95 10.52 60 10% 
79-01-6 TRICHLOROETHYLENE 131.4 12.27 60 10% 
na 1,1' oxybis(2 methoxy) ethane 134.12 7.88 60 10% 
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Clean Harbors, Inc. 
Chicago Facility 
List of organic compounds 

C A S Number Constituent Mol . Wt. Density Max. Cone. 
lb/gal Temp. by w t 

deg. F % 
Column ID --> D E P S 

78-87-5 1,2 DICHLOROPROPANE 112.99 9.67 60 1% 
79-46-9 2 NITROPROPANE* 89.09 8.26 60 1% 
107-02-8 acrolein 56.1 7.03 60 1% 
107-13-1 ACRYLONITRILE* 53.06 6.76 60 1% 
107-18-6 A L L Y L A L C O H O L 76.53 7.13 60 1% 
107-05-1 Allyl Chloride 56.53 7.86 60 1% 
62-53-3 Aniline 93.1 8.53 60 1% 
91-59-8 b NAPTHAYLAMINE* 143.2 8.85 60 1% 
542-88-1 BIS (CHLOROMETHYL) ETHER* 114.96 10.7 60 1% 
106-99-0 BUTADIENE* 54.1 5.18 60 1% 
75-15-0 CARBON DISULFIDE* 76.13 10.59 60 1% 
142-40-3 DIMETHYLAMINE 45.08 5.6 60 1% 
50-00-00 FORMALDEHYDE* 30.03 8.34 60 1% 
77-47-4 hexachlorocyclopenatadiene 272.7 14.26 60 1% 
302-01-2 hydrazine* 32.05 8.41 60 1% 
60-34-4 methylhydrazine 46.09 7.29 60 1% 
57-14-7 1,1 dimethylhydrazine 60.1 7.88 60 1% 
75-01-4 vinyl chloride 62.5 8 08 60 1% 
62-75-9 N nitrosodimethylamine 74.1 8.38 60 1% 
74-90-8 hydrogen cyanide 27.03 5.77 60 1% 
108-03-2 1 NITROPROPANE 89.09 3.29 60 1% 
71-41-0 1 pentanol 88.15 S.81 60 1% 
95-57-8 2 chlorophenol 128.56 10.49 60 1% 
91-57-6 2 methylnapthalene 142.2 8.5 60 1% 
109-89-7 DIETHYLAMINE 73.14 5.9 60 1% 
79-10-7 acrylic acid 72.06 8.86 60 1% 
83-32-9 acenaphthene 154.21 8.34 60 1% 
75-00-3 CHLOROETHANE 64.52 7.45 60 1% 
74-87-3 CHLOROMETHANE 50.49 8 60 1% 

87-68-3 hexachlorobutadiene <1% 
122-66-7 1,2 diphenylhydrazine <1% 
606-20-2 2,6 DINITROTOLUENE <1% 
88-85-7 4,6 dinitro 2 methphenol <1% 
76-44-8 heptachlor <1% 
92-87-5 benzedine <1% 
na 1 isocyano butane <1% 
91-17-8 decahydro napthalene <1% 
1795-15-9 octyl cyclohexane <1% 
na 1 (2 methoxy propoxy) 2 propanol <1% 
6 0 0 - 2 5 - 9 1 CHLORO 1 NOTROPROPANE <1% 
594-72-9 1,1 DICHLORO 1 NITROETHANE <1% 
76-11-9 1,1,1,2 TETRACHLORO 2,2 DIFLUOROETHANE <1% 
76-12-0 1,1,2,2 TETRACHLORO 2,2 DIFLUOROETHANE <1% 
95-50-1 1,2 DCB < 1 % 
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Chicago Facility 
List of organic compounds 

CAS Number Constituent Mol. Wt. Density 
lb/gal 

Max. 
Temp, 
deg. F 

Cone, 
by w t 
% 

Column ID --> D E P S 
96-12-8 1,2 DIBROMO 3 CHLOROPROPANE* <1% 
96-18-4 1,2,3 TRICHLOROPROPANE <1% 
120-82-1 1,2,4 trichlorobenzene <1% 
541-73-1 1,3 DCB <1% 
106-46-7 1,4 DCB <1% 
na 2 (2 butoxy ethoxy) ethanol <1% 
na 2 (hexy/oxy) ethanol <1% 
126-99-8 2 CHLORO 1,3 BUTADIENE <1% 
110-75-8 2 chloroethyl vinyl ether <1% 
91-58-7 2 chloronapthalene <1% 
100-37-8 2 DIETHYLAMINOETHANOL <1% 
149-57-5 2 ethyl hexanoic acid <1% 
100-01-6 2 NITROANILINE <1% 
88-75-5 2 nitrophenol <1% 
120-83-2 2,4 dichlorophenol <1% 
105-67-9 2,4 dimethylphenol <1% 
95-95-4 2,4,5 trichlorophenol <1% 
88-06-2 2,4,6 trichlorophenol <1% 
99-09-2 3 NITROANILINE <1% 
101-55-3 4 bromophenylphenyl ether <1% 
59-50-7 4 chloro 3 methylphenol <1% 
106-47-8 4 chloroaniline <1% 
7005-72-3 4 chlorophenylphenyl ether <1% 
na 4fluor 1,1' biphenyl <1% 
123-42-2 4 HYDROXY 4 METHYL 2 PENTANONE <1% 
100-01-6 4 NITROANILINE <1% 
92-93-3 4 NITRODIPHENYL <1% 
100-02-7 4 nitrophenol <1% 
532-27-4 a CHLOROACETOPHENONE <1% 
134-32-7 a NAPTHYLAMINE <1% 
208-96-8 acenaphthylene <1% 
79-27-6 ACETYLENE TETRABROMIDE <1% 
260-94-6 ACRIDINE <1% 
106-92-3 ALLYL GYLCIDYL ETHER <1% 
7440-39-3 barium <1% 
100-44-7 benzyl chloride <1% 
111-91-1 bis (2 chloroethoxy) methane <1% 
111-44-4 bis (2 chloroethyl) ether <1% 
108-60-1 bis (2 chloroisopropyl)ether <1% 
75-27-4 bromodichloromethane <1% 
75-25-2 bromoform <1% 
74-83-9 BROMOMETHANE <1% 
106-97-8 butane <1% 
109-73-9 BUTYLAMINE <1% 
85-68-7 butylbenzylphthalate <1% 
7440-43-9 cadmium <1% 
107-20-0 CHLOROACETALDEHYDE <1% 
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Chicago Facility 
List of organic compounds 

CAS Number Constituent Mol . Wt. Density Max. Cone. 
lb/gal Temp. by wt. 

deg. F % 
Column ID •-> D E P S 

74-97-5 CHLOROBROMOMETHANE <1% 
107-30-2 CHLOROMETHYL METHYL ETHER <1% 
7440-47-3 chromium <1% 
218-01-9 chrysene <1% 
10061-01-5 cis 1,3 dichloropropene <1% 
123-73-9 CROTONALDEHYDE <1% 
124-48-1 dibromochloromethane <1% 
106-93-4 DIBROMOETHANE <1% 
75-71-8 DICHLORODIFLUOROMETHANE <1% 
111-44-4 DICHLOROETHYL ETHER <1% 
76-14-2 DICHLOROTETRAFLUOROETHANE <1% 
84-66-2 diethylphthalate <1% 
75-61-6 DIFLUORODIBROMOMETHANE <1% 
2238-07-5 DIGLYCIDYL ETHER <1% 
123-31-9 DIHYDROXYBENZENE <1% 
108-18-9 DIISOPROPYLAMINE <1% 
127-19-5 DIMETHYL ACETAMIDE <1% 
121-69-7 DIMETHYLAMINOBENZENE <1% 
121-69-7 DIMETHYLANILINE <1% 
77-78-1 dimethylsulfate <1% 
92-52^1 DIPHENYL <1% 
34690-94-8 DIPROPYLENE GLYCOL METHYL EHTER <1% 
106-89-8 EPICHLOROHYDRIN <1% 
141-43-5 EHTANOLAMIN <1% 
140-88-5 ETHYL ACRYLATE <1% 
74-96-4 ETHYL BROMIDE <1% 
109-94-4 ETHYL FORMATE <1% 
75-04-7 ETHYLAMINE <1% 
107-15-3 ETHYLENEDIAMIN <1% 
75-21-8 ETHYLENE OXIDE* <1% 
206-44-0 fluoranthene <1% 
86-73-7 fluorene <1% 
64-18-6 formic acid <1% 
98-01-1 FURFURAL <1% 
98-00-0 FURFURYL ALCOHOL <1% 
110-80-5 GLYCOL MONOETHYL ETHER <1% 
556-52-5 GLYCIDOL <1% 
118-74-1 hexachlorobenzene <1% 
123-31-9 HYDROQUINONE <1% 
74-88-4 idomethane <1% 
108-20-3 ISOPROPYL ETHER <1% 
4016-14-2 ISOPROPYL GLYCIDYL ETHER <1% 
75-31-0 ISOPROPYLAMINE <1% 
463-154 KETENE <1% 
7439-92-1 ead <1% 
1634-04-4 methyl t butylether <1% 
74-99-7 METHYL ACETYLENE <1% 
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Chicago Facility 
List of organic compounds 

C A S Number Constituent Mol . Wt. Density Max. Cone. 
lb/gal Temp. by wt. 

deg. F % 
Column ID --> D £ P S 

107-31-3 METHYL FORMATE <1% 
80-62-6 METHYL METHACRYLATE <1% 
109-87-5 METHYLAL <1% 
74-89-5 METHYLAMINE <1% 
108-87-2 METHYLCYCLOHEXANE <1% 
25639-42-3 METHYLCYCLOHEXANOL <1% 
110-91-4 MORPHOLINE <1% 
2426-08-6 N BUTYL GLYCIDYL ETHER <1% 
109-60^ N PROPYL ACETATE <1% 
71-23-4 N P R O P Y L ALCOHOL <1% 
91-20-3 NAPTHALENE <1% 
7440-02-0 nickel <1% 
99-08-1 NITROTOLUENE <1% 
583-60-8 o METHYLCYCLOHEXANONE <1% 
100-00-5 p NITROCHLOROBENZENE <1% 
106-50-3 p PHENYLENE DIAMINE <1% 
98-51-1 p TERT BUTYLTOLUENE <1% 
1321-64-8 PENTACHLORONAPHTHALENE <1% 
87-86-5 PENTACHLOROPHENOL <1% 
115-77-5 PENTAERYTHRITOL <1% 
85-01-8 phenanthrene <1% 
101-84-8 PHENYL EHTER <1% 
122-60-1 PHENYL GLYCIDYL ETHER <1% 
74-98-6 P R O P A N E <1% 
78-87-5 PROPYLENE DICHLORIDE <1% 
75-55-8 PROPYLENE IMENE <1% 
75-66-9 PROPYLENE OXIDE <1% 
110-86-1 pyrene <1% 
110-86-1 PYRIDINE <1% 
106-51-4 QUINONE <1% 
108-84-9 SEC HEXYL ACETATE <1% 
1320-73-2 SODIUM HYDROXIDE <1% 
1335-88-2 TETRACHLORONAPHTHALENE <1% 
78-00-2 TETRAETHYL LEAD <1% 
95-53-4 TOLUIDINE <1% 
10061-02-6 trans 1,3 dichloropropene <1% 
126-734 TRIBUTYL PHOSPHATE <1% 
75-69-4 TRICHLOROFLUOROMETHANE <1% 
1321-65-9 TRICHLORONAPHTHALENE <1% 
121-44-8 TRI ETHYL AMINE <1% 
75-63-8 TRIFLUOROBROMOMETHANE <1% 
118-96-7 TRIORTHOCRESYL PHOSPHATE <1% 
115-86-6 TRIPHENYL PHOSPHATE <1% 
108-05-4 vinyl acetate <1% 
25013-15-4 VINYL TOLUENE <1% 
94-75-7 2,4 D <1% 
51-28-5 2,4 nitrophenol <1% 
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Chicago Facility 
List of organic compounds 

C A S Number Constituent Mol . Wt. Density 
lb/gal 

Max. 
Temp, 
deg. F 

Cone, 
by w t 
% 

Column ID --> D £ P S 
121-14-2 2,4 DINITROTOLUENE <1% 
93-72-1 2,4,5 TP <1% 
91-94-1 3,3 dichlorobenzidine <1% 
60-11-7 4 dimethylaminoazobenzene <1% 
72-54-8 4 4 ' DDD <1% 
72-55-9 4,4' DDE <1% 
50-29-3 4,4' DDT <1% 
309-00-2 aldrine <1% 
319-84-6 alpha BHC <1% 
120-12-7 ANTHRACENE <1% 
7440-38-2 arsenic <1% 
56-55-3 benzo(a)anthracene <1% 
50-32-8 benzo(a)pyrene <1% 
205-99-2 benzo(b)fluoranthene <1% 
191-24-2 benzo(ghi)perylene <1% 
207-08-9 benzo(k)fluoranthene <1% 
7440-41-7 beryllium <1% 
319-85-7 beta BHC <1% 
57-74-9 chlordane <1% 
319-86-3 delta BHC <1% 
53-70-3 dibenzo(a,h)anthracene <1% 
132-64-9 dibenzofuran <1% 
60-57-1 dieldrine <1% 
534-52-1 DINITRO O C R E S O L <1% 
528-29-0 DINITROBENZENE <1% 
115-29-7 endosulfan <1% 
na endosulfan sulfate <1% 
72-20-8 endrin <1% 
na endrin aldehyde <1% 
na endrin ketone <1% 
1024-57-3 heptachlor epoxide <1% 
7783-06-4 HYDROGEN SULFIDE <1% 
193-39-5 indeno(1,2,3 cd)pyrene <1% 
58-89-9 lindane <1% 
108-31-6 maleic anhydride <1% 
7439-97-6 mercury <1% 
72-43-5 methoxychlor <1% 
621-64-7 N nitroso di n propylamine <1% 
86-30-6 N nitrosodiphenylamine <1% 
79-24-3 NITROETHANE • <1% 
7664-41-7 ammonia <1% 
55-63-0 NITROGLYCERIN <1% 
75-52-5 NITROMETHANE <1% 
56-38-2 parathion <1% 
671-16-9 PCB <1% 
85-44-9 PHTHALIC ANHYDRIDE <1% 
7782-49-2 selenium <1% 
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List of organic compounds 

C A S Number Constituent Mol . Wt. Density 
lb/gal 

Max. 
Temp, 
deg. F 

Cone, 
by wt. 
% 

7740-22-4 
584-84-9 
8001-35-2 

Column ID --> 
silver 
toluene 2,4 diisocyanate 
toxaphene 

0 E P S 
<1% 
<1% 
<1% 
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Clean Harbors, Inc. 
Chicago Facility 
Vapor Pressure Data 

Cons tan ts for An to ine 's 
C A S N u m b e r Const i tuent Vapo r Pressure (psia) at Temperature (degrees F) Equat ion Max . Es t imated 

(deg. C) Temp. V a p P r e s s 
40 SO 60 70 80 90 100 A B C deg. F ps ia 

Column ID --> F G H / J K L M N O P Q 
124-1 B-5 Decane 0.0190 0.0190 0.0190 0.0190 0.0190 0.0190 0.0190 6.94 1495.17 193.86 60 0.0123 
112-40-3 Dodecane 0.0190 0.0190 0.0190 0.0190 0.0190 0.0190 0.0190 7.00 1639.27 181 84 60 0.0010 
1120-21-4 Undecane 0.0190 0.0190 0.0190 0.0190 0.0190 0.0190 0.0190 6.97 1569.57 187.70 60 0.0034 
95-47-6 1,2 dimethyle benzene 0.0000 0.0000 0.0711 0.0000 0.0000 0.0000 0.0000 7.00 1474.68 213.69 60 0.0711 
78-93-3 2, BUTANINE 0.7150 0.9280 1.1990 1.4890 2.0690 2.6680 3.3450 6.97 1209.60 216.00 60 1.0884 
108-10-1 4 methyl 2 pentanone 0.0000 0.0000 0.2120 0.0000 0.0000 0.0000 0.0000 6.67 1168.40 191.90 60 0.2120 
67-64-1 A C E T O N E 1.6820 2.1850 2.8620 3.7130 4.6990 5.9170 7.2510 7.12 1210.60 229.66 60 2.9282 
108-90-7 C H L O R O B E N Z E N E 0.0000 0.0000 0.1335 0.0000 0.0000 . 0.0000 0.0000 6.98 1431.05 217.55 60 0.1335 
100-82-7 C Y C L O H E X A N E 0.6770 0.9280 1.2180 1.6050 2.0690 2.6100 3.2490 6.84 1201.53 222.65 60 1.2114 
64-17-5 E T H A N O L 0.1930 0.4060 0.6190 0.8700 1.2180 1.6820 2 3200 8.32 1718.21 237.52 60 0.6578 
141-78-6 E T H Y L A C E T A T E 0.5800 0.8310 1.1020 1.4890 1.9340 2.5140 3.1910 7.10 1244.95 217.88 60 1.1330 
100-41-4 E T H Y L B E N Z E N E 0.0000 0.0000 6.1085 0.0000 0.0000 0.0000 0.0000 6.98 1424.26 213.21 60 0.1085 
142-82-5 H E P T A N E 0.2900 0.4060 0.5410 0.7350 0.9670 1.2380 1.5860 6.90 1264.90 . 216.54 60 0.5401 
110-54-3 H E X A N E 1.1020 1.4500 1.8760 2.4360 3.0550 3.9060 4.8920 6.88 1171.17 224.41 60 1.9134 
78-83-1 I S O B U T Y L A L C O H O L 0.0580 0.0970 0.1350 0.1930 0.2710 0.3870 0.5410 7.47 1314.19 186.55 60 0.1812 
67-63-0 I S O P R O P Y L A L C O H O L 0.2130 0.3290 0.4830 0.6770 0.9280 1.2960 1.7790 0.00 0.00 0,00 60 0.0000 
67-56-1 M E T H A N O L 0.7350 1.0060 1.4120 1.9530 2.6100 3.4610 4.5250 7.90 1474.08 229 13 60 1.4421 
8030-30-6 N A P H T H A 0.0940 0.0940 0.0940 0.0940 0.0940 0.0940 0.1240 0.00 0.00 0.00 60 0.0000 
111-65-9 O C T A N E 0.0000 0.0000 0.0193 0.0000 0.0000 0.0000 0.0000 6.92 1351.99 209.15 60 0.1541 
8052-41-3 S T O D D A R D S O L V E N T 00940 0.0940 ' 0.0940 0.0940 0.0940 0.0940 0.1240 0.00 0.00 0.00 60 0.0000 
108-88-3 T O L U E N E 0.1740 0.2130 0.3090 0.4250 0.5800 0.7730 1.0060 6.95 1344.80 2 1 9 4 8 60 0.3301 
8006-64-2 T U R P E N T I N E 0.5250 0.5250 0.5610 0.6360 0.7180 0.8070 0.9030 0.00 0.00 0.00 60 0.0000 
1330-20-7 X Y L E N E S 0.0000 0.0000 0.1295 0.0000 0.0000 0.0000 0.0000 7.01 1426.27 215.11 60 0.1295 

611-14-3 1 ethyl 2 methyl benzene 0.1900 0.1900 0.1900 0.1900 0.1900 0.1900 0.1900 0.00 0.00 0.00 60 0.0000 
108-67-8 1,3,5 trimethyl benzene 0.0190 0.0190 0.0390 0.0590 0.0790 0.0990 0.1900 7.07 1569.62 209.58 60 0.0245 
584-94-1 2,3 dimethyl hexane 0.1900 0.2800 0.3700 0.4600 0.5500 0.6500 0.7700 6.87 1315.50 214.16 60 0.2690 
589-34-4 3 methyl hexane 0.7740 0.9600 1.1500 1.3400 1.5300 1.7200 1.9340 6.87 1240.20 219.22 60 0.7429 
96-14-0 3 methyl pentane 1.9300 1.9300 1.9300 1.9300 1.9300 1.9300 1.9300 6.85 1152.37 227.13 60 2.4321 
103-65-1 propyl benzene 0.1930 0.1930 0.1930 0.1930 0.1930 0.1930 0.1930 0.00 0.00 0.00 60 0.0000 
75-34-3 1,1 D I C H L O R O E T H A N E 1.6820 2.2430 2.9010 3.7710 4.7380 5.8400 7.1930 6.98 1174.02 229.06 60 2.9103 
540-59-0 1,1 D I C H L O R O E T H Y L E N E 1.4500 2.0110 2.6680 3.4610 4.4090 5.6460 6.8070 6.97 1099.40 237.20 60 8.1045 
71-55-6 1,1,1 T R I C H L O R O E T H A N E 0.9090 1.2180 1.5860 2.0300 2.6100 3.3070 4.1990 8.64 2136.60 302.80 60 1.6520 
630-20-6 1,1,1,2 T E T R A C H L O R O E T H A N E 0.0000 0.0000 0.1324 0.0000 0.0000 0.0000 0.0000 6.90 1365.88 209.74 60 0.1324 
76-13-1 1,1,2 T R I C H L O R O 1,2,2 T R I F L U O R O E T H A N E 0.0000 0.0000 4.3761 0.0000 0.0000 0.0000 0.0000 6.88 1099.90 227.50 60 4.3760 
79-00-5 1,1,2 T R I C H L O R O E T H A N E 0.0000 0.0000 0.2450 0.0000 0.0000 0.0000 0.0000 6 95 1314.41 209.20 60 0.2450 
79-34-5 1,1,2,2 T E T R A C H L O R O E T H A N E 0.0000 0.0000 0.0431 0.0000 0.0000 0.0000 0.0000 6.63 1228.10 179.90 60 0.0431 
107-06-2 1,2 D I C H L O R O E T H A N E 0.5610 0.7730 1.0250 1.4310 1.7400 2.2430 2.8040 7.03 1272.30 222.90 60 0.9458 
110-80-5 2 E T H O X Y E T H A N O L 0.0740 0.0740 0.0740 0.0740 0.0740 0.0740 0.0740 0.00 0.00 0.00 60 0.0000 
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Chicago Facility 
Vapor Pressure Data 

Cons tan ts for An to ine 's 
C A S Number Const i tuent Vapor Pressure (psia) at Temperature (degrees F) Equat ion Max. Es t imated 

(deg. C l Temp. Vap P r e s s 
40 50 60 70 80 90 100 A B c deg . F ps ia 

Column ID -> F G H / J K L M N 0 P Q 
111-76-2 2 B U T O X Y E T H A N O L 5.8030 5.8030 5.8030 5.8030 5.8030 5.8030 5.8030 0.00 0.00 0.00 60 0.0000 
111-15-9 2 E T H O X Y E T H Y L A C E T A T E 0.0230 0.0230 0.0230 0.0230 0.0230 0.0230 0.0230 0.00 0.00 0.00 60 0 oooo 
591-78-6 2 H E X A N O N E 0.1930 0.1930 0.1930 0.1930 0.1930 0.1930 0.1930 0.00 0.00 0.00 60 0.0000 
110-49-6 2 M E T H O X Y E T H Y L A C E T A T E 0 0392 0.0392 0.0392 0.0392 0.0972 0.0972 0.0972 0.00 0.00 0.00 60 0.0000 
95-48-7 2 methylphenol 0.0000 0.0000 0.0018 0.0000 0.0000 0.0000 0.0000 6.91 1435.50 165.16 60 0.0018 
109-86-4 2 M E T H O X Y E T H A N O L 0.1200 0.1200 0.1200 0.1200 0.1200 0.1200 0.1200 0.00 0.00 0.00 60 0.0000 
106-44-5 4 methylphenol 0.0000 0.0000 0.0006 0.0000 0.0000 0.0000 0.0000 7.04 1511.08 161.85 60 0.0006 
98-83-9 A M E T H Y L S T Y R E N E 0.0000 0.0000 0.0244 0.0000 0.0000 0.0000 0.0000 6.92 1486.88 202.40 60 0.0244 
75-07-0 A C E T A L D E H Y D E 0.0000 0.0000 12.1839 0.0000 0.0000 0.0000 0.0000 801 1600.02 291.81 60 12.1838 
64-19-07 A C E T I C ACID 0.0000 0.0000 0.1687 0.0000 0.0000 0.0000 0.0000 7.39 1533.31 222.31 60 0.1687 
75-5-8 A C E T O N I T R I L E 0.6380 0.8310 1.0830 1.4120 1.8760 2.4560 3.1330 7.12 1314.40 230.00 60 1.1288 
71-43-2 B E N Z E N E 0.6380 0.8700 1.1600 1.5080 1.9720 2.6100 3.2870 6.91 1211.03 220.79 60 1.1679 
117-81-7 bis{2 ethylhexyl)phthalate 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.00 0.00 0.00 60 0.0000 
56-23-5 C A R B O N T E T R A C H L O R I D E 0.7930 1.0640 1.4120 1.7980 2.3010 2.9970 3.7710 6.93 124243 230.00 60 1.4478 
67-66-3 C H L O R O F O R M 1.5280 1.9340 2.4750 3.1910 4.0610 5.1630 6.3420 6.49 929.44 196.03 60 2.4358 
1319-77-3 C R E S O L 0.0040 0.0060 0.0080 0.0120 0.0170 0.0240 0.0340 0.00 0.00 0 00 60 0.0000 
98-82-8 C U M E N E 0.0000 0.0000 0.0511 0.0000 0.0000 0.0000 0.0000 6.96 1460.79 207.78 60 0.0511 
108-93-0 C Y C L O H E X A N O L 0.0000 0.0000 0.0017 0.0000 0.0000 0.0000 0 0000 6.26 912.87 109.13 60 0.0017 
108-94-1 C Y C L O H E X A N O N E 0.0000 0.0000 0.0550 0.0000 0.0000 0.0000 0.0000 7.85 2137.19 273.16 60 0.0541 
110-83-8 C Y C L O H E X E N E 3,0950 3.0950 3.0950 3.0950 3.0950 3.0950 3.0950 6.84 1201.53 222.65 60 1.2114 
542-92-7 Cyclopentadiene 7.6000 7.6000 7.6000 7.6000 7.6000 7.6000 7.6000 0.00 0.00 0.00 60 0.0000 
84-74-2 di n butylphthalate 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.00 0.00 0.00 60 0.0000 
117-84-0 di n octylphthalate 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.00 0.00 0.00 60 0.0000 
108-83-8 DI ISOBUTYL K E T O N E 0.0350 0.0350 0.0350 0.0350 0.0500 0.0690 0.0950 0.00 0.00 0.00 60 0.0000 
68-12-2 D IMETHYL F O R M A M I D E 0.0000 0.0000 0.0404 0.0000 0.0000 0.0000 0.0000 6.93 1400.87 196.43 60 0.0404 
131-11-3 dimethylphthalate 0.0190 0.0190 0.0190 0.0190 0.0190 0.0190 0.0190 0.00 0.00 0.00 60 0.0000 
123-91-1 D IOXANE 0.2320 0.3290 0.4250 0.6190 0.8310 1.1410 1.5080 7.43 1554.68 240.34 60 0 4385 
541-85-5 E T H Y L A M Y L K E T O N E 0.0190 0.0190 0.0190 0.0190 0.0190 0.0190 0.0190 0.00 0.00 0.00 60 0.0000 
106-35-4 E T H Y L B U T Y L K E T O N E 0.0190 0.0190 0.0190 0.0190 0.0190 0.0190 0.0190 0.00 0.00 0.00 60 0.0000 
60-29-7 E T H Y L E T H E R 4.2150 5.6660 7.0190 8.7020 10.4420 13.3420 0.0000 6 92 1064.07 228.80 60 7.1087 
56-81-5 G L Y C E R I N 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.00 0.00 0.00 60 0.0000 
67-72-1 H E X A C H L O R O E T H A N E 0.0190 0.0190 0.0190 0.0190 0.0190 0.C190 C.0190 0.00 0.00 0.00 60 0.0000 
123-92-2 I S O A M Y L A C E T A T E 0.7370 0.7370 0.7370 0.7370 0.7370 0.6660 0.2710 7.44 1606.60 216.00 60 0.0608 
123-51-3 I S O A M Y L A L C O H O L 0.0120 0.0190 0.0300 0.0460 0.0700 0.1040 0,1520 0.00 0.00 0.00 60 0.0000 
110-19-0 ISOBUTYL A C E T A T E 0.1880 0.1880 0.1880 0.2640 03640 0.4950 0 6640 0.00 0.00 0.00 SO 0.0000 
78-59-1 I S O P H O R O N E 0.0650 0.0650 0.0650 0.0650 0.0650 0.0650 0.0650 0.00 0.00 0.00 60 0.0000 
108-21-4 I S O P R O P Y L A C E T A T E 0.3220 0.4540 0.6290 0.8590 1.1540 1.5300 2.0030 0.00 0.00 0.00 60 0.0000 
79-20-9 M E T H Y L A C E T A T E 1.4890 2.0110 2.7460 3.6930 4.6990 5.7620 6.9610 7.07 1157.63 219.73 60 2 6995 
108-11-2 M E T H Y L A M Y L A L C O H O L 0.0730 0.0730 0.0730 0.1030 0.1450 0.2000 0.2740 0.00 0.00 0.00 60 0.0000 

110-43-0 M E T H Y L N A M Y L K E T O N E 0.0190 0.0190 0.0190 0.0190 0.0190 0.0190 0.0190 0.00 0.00 0.00 60 0.0000 
107-87-9 M E T H Y L P R O P Y L K E T O N E 0.1900 0.1900 0.1900 0.1900 0.3900 0.5900 0.7700 0.00 0.00 0.00 60 0.0000 
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Chicago Facility 
Vapor Pressure Data 

Cons tan ts for An to ine 's 
C A S Number Const i tuent Vapor Pressure (psia) at Temperature (degrees F) Equat ion Max. Es t imated 

(deg. C) Temp. V a p P r e s s 

40 50 60 70 80 90 100 A B C deg . F ps ia 

Column ID -> F G H 1 J K L M N O P Q 
75-09-2 M E T H Y L E N E C H L O R I D E 3.0940 4.2540 5.4340 6.7870 8.7020 10.3290 13.3420 7.41 1325.90 252.60 60 5.6346 

123-86-4 N B U T Y L A C E T A T E 0.2900 0.2900 0.2900 0.2900 0.2900 0.2900 0.2900 0.00 0.00 0.00 60 0.0000 

71-36-3 N B U T Y L A L C O H O L 0.0000 0.0000 0.0565 0.0000 0.0000 0.0000 0.0000 7.48 1362.39 178.77 60 0.0565 
98-95-3 N I T R O B E N Z E N E 0.0000 0.0000 0.0023 0.0000 0.0000 0.0000 0.0000 7.12 1746.60 201.80 60 0.0023 
109-66-0 P E N T A N E 4.2930 5.4540 6.8280 8.4330 10.4450 12.9590 15.4740 6.85 1064.84 233.01 60 7.1523 

108-95-2 P H E N O L 0.0120 0.0120 0.0120 0.0120 0.0170 0.0240 0.0340 7.13 1516.79 174.95 60 0.0029 

105-46-4 S E C B U T Y L A C E T A T E 0.1540 0.2170 0.3010 0.4100 0.5510 0.7310 0.9580 0.00 0.00 0.00 60 0.0000 

78-92-2 S E C B U T Y L A L C O H O L 0.0720 0.1120 0.1710 0.2550 0.3730 0.5360 0.7570 0.00 0.00 0.00 60 0.0000 
100-42-5 S T Y R E N E 0.0000 0.0000 0.0718 0.0000 0.0000 0.0000 0.0000 7.14 1574.51 224.09 60 0.0718 

75-65-0 T E R T B U T Y L A L C O H O L 0.1740 0.2900 0.4250 0.6380 0.9090 1.2380 1.7020 0.00 0.00 0.00 60 0.0000 
127-18-4 T E T R A C H L O R O E T H Y L E N E 0.0000 0.0000 0.2071 0.0000 0.0000 0.0000 0.0000 6.98 1386.92 217.53 60 0.2071 
109-99-9 T E T R A H Y D R O F U R A N 0.0000 0.0000 2.0322 0.0000 0.0000 0.0000 0.0000 7.00 1202.29 226.25 60 2.0382 

156-60-5 T R A N S 1,2 D I C H L O R O E T H Y L E N E 2.5520 3.3840 4.3510 5.5300 6.8070 8.3150 10.0160 6.97 1141.90 231.90 60 4.3333 
79-01-6 T R I C H L O R O E T H Y L E N E 0.5030 0.6770 0.8890 1.1800 1.5080 2.0300 2.6100 6.52 1018.60 192 70 60 0.8190 
na 1,1' oxybis(2 methoxy) ethane 0.0410 0.0410 0.0410 0.0410 0.0580 0.0800 0.1090 0.00 0 0 0 0.00 60 0.0000 

78-87-5 1,2 D I C H L O R O P R O P A N E 0.6360 0.6360 0.6360 0.8360 1.0880 1.4030 1.7930 6.98 1308.10 222.80 60 0.6003 
79-46-9 2 N I T R O P R O P A N E * 0.2370 0.2370 0 2370 0.3170 0.4200 0.5510 0.7160 0.00 0.00 0.00 60 0.0000 

107-02-8 acrolein 3.3980 4.3580 5.5370 6.9710 8.7010 10.7700 13.2400 0.00 0.00 0.00 60 0.0000 
107-13-1 A C R Y L O N I T R I L E " 0.8120 0.9670 1.3730 1.7990 2.3780 3.1330 4.0220 7.04 1232.53 222.47 60 1.4004 
107-18-6 A L L Y L A L C O H O L 0.1350 0.1930 0.2610 0.3870 0.5220 0.7160 1.0060 0.00 0.00 0.00 60 0.0000 

107-05-1 Allyl Chloride 2.9980 3.7720 4.7970 6.0150 7.4470 9.1100 11.0250 0.00 0.00 0.00 60 0.0000 
62-53-3 Aniline 0.0000 0.0000 0.0062 0.0000 0.0000 0.0000 0.0000 7.32 1731.52 206.05 60 0.0062 
91-59-8 b N A P T H A Y L A M I N E * 0.0190 0.0190 0.0190 0.0190 0.0190 0.0190 0.0190 0.00 0.00 0.00 60 0.0000 

542-88-1 BIS ( C H L O R O M E T H Y L ) E T H E R * 1.1600 1.1600 1.1600 1.1600 1.1600 1.1600 1.1600 0.00 0.00 0 0 0 60 0.0000 
106-99-0 B U T A D I E N E * 14.6900 14.6900 14.6900 14.6900 14.6900 14.6900 14.6900 0.00 0.00 0.00 60 0.0000 
75-15-0 C A R B O N DISULFIDE" 3.0350 3.8670 4.8340 6.0140 7.3870 9.1850 11.2150 6.94 1169 11 241.59 60 4.8072 
142-40-3 D IMETHYLAMINE 13.1600 13.1600 13.1600 13.1600 13.1600 13.1600 13.1600 0.00 0.00 0.00 60 0.0000 
50-00-00 F O R M A L D E H Y D E " 0.0280 0.0280 0.0280 0.0280 0.0420 0.0610 0.0890 0.00 0.00 0.00 60 0.0000 
77-47-4 hexachlorocyclopenatadiene 0.1800 0.1800 0.1800 0.1800 0.1800 0.1800 0.1800 0.00 0.00 0.00 60 0.0000 
302-01-2 hydrazine* 0.0770 0.1110 0.1570 0.2210 0.3060 0.4190 0.5670 0.00 0.00 0.00 60 0.0000 
60-34-4 methylhydrazine 0.5660 0.5660 0.5660 0.7690 1.0340 1.3760 1.8120 0.00 0.00 0.00 60 0.0000 
57-14-7 1,1 dimethylhydrazine 0.0000 0.0000 ' 1.8949 0.0000 0.0000 0.0000 0.0000 7.41 1305.91 225.53 60 1.8949 
75-01-4 vinyl chloride 14.6900 14.6900 14.6900 14.6900 14.6900 14.6900 14.6900 0.00 0.00 0.00 60 0.0000 

62-75-9 N nitrosodimethylamine 1.1600 1.1600 1.1600 1.1600 1.1600 1.1600 1.1600 0.00 0.00 0.00 60 0.0000 

74-90-8 hydrogen cyanide 6.2840 7.8310 9.5140 11.8530 15.3920 18.5630 22.2370 7.53 1329.50 260.40 60 9.9216 

108-03-2 1 N I T R O P R O P A N E 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 7.11 1467.45 215.23 60 0.1101 

71-41-0 1 pentanol 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 7.18 1314.56 168.11 60 0.0202 

95-57-8 2 chlorophenol 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 6.88 1471.61 193.17 60 0.0130 

91-57-6 2 methylnapthalene 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 7.07 1840.27 198.40 60 0.0006 

109-89-7 D IETHYLAMINE 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 5.80 583.30 144.10 60 2.7158 
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Chicago Facility 
Vapor Pressure Data 

Cons tan ts for An to ine 's 
C A S Number Cons t i tuen t Vapor P ressu re (psia) at Temperature (degrees F) Equat ion Max. Es t ima ted 

(deg. C) Temp. V a p P r e s s 

40 50 60 70 80 90 100 A B C deg . F ps ia 
Column ID -> F G H / J K L M N O P Q 

79-10-7 acrylic acid 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 5.65 648.63 154.68 60 1.3436 
83-32-9 acenaphthene 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 7.73 2534.23 245.58 60 0.0002 
75-00-3 C H L O R O E T H A N E 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 6.99 1230.01 238.61 60 2.7101 
74-87-3 C H L O R O M E T H A N E 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 7.09 1548.58 249.34 60 0.3415 
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Clean Harbors, Inc. 
Chicago Facility 
Cone, of Chemical in Vapors at Saturatic ion 

C A S Number Consti tuent Mol . Wt. Density 
lb/gal 

Vapor 
Press. 
psia 

Cone, 
by w t 

Mole Fraction 
In Liquid 

Partial Pressure Saturated Cone, of Chemical 
C A S Number Consti tuent Mol . Wt. Density 

lb/gal 
Vapor 
Press. 
psia 

Cone, 
by w t 

Mole Fraction 
In Liquid PVP 

(chem) 
psia 

PVP 
(Solvent) 
psia 

TVP 
(Soln) 
psia 

l b / 
lb mol air 

lb/ 
cu.ft.air 

mg/ 
cu.meter 

C A S Number Consti tuent Mol . Wt. Density 
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124-18-5 Decane 142.29 6.09 0.0190 75% 0.7282 0.2718 0.0138 0.0255 0.0394 0.134 0.00035 5641.85 
112-40-3 Dodecane 170 6.25 0.0190 75% 06916 0.3084 0.0131 0 0290 0.0421 0.152 0.00040 6401,72 
1120-21-4 Undecane 156.35 6.18 0.0190 75% 0.7092 0.2908 0.0135 0 0273 0.0408 0.143 0.00038 6037.20 
95-47-6 1,2 dimethyle benzene 106.17 7.35 0.0711 75% 0.7822 0.2178 0.0556 0.0205 0.0761 0.401 0.00106 16911.41 
78-93-3 2, BUTANINE 72.1 6.75 1.1990 75% 0.8410 0.1590 1.0083 0 0149 1.0233 4.946 0.01301 208336.54 
108-10-1 4 methyl 2 pentanone 100.2 6.68 0.2120 75% 0.7919 0.2081 0.1679 0.0196 0.1874 1.144 0.00301 48205.49 
67-64-1 ACETONE 58.08 6.63 2.8620 75% 0.8678 0.1322 2.4836 0 0124 2.4961 9.813 0.02581 413380.81 
108-90-7 C H L O R O B E N Z E N E 112.6 9.24 0.1335 75% 0.7720 0.2280 0.1030 0.0214 0.1245 0.789 0 00208 33243.67 
100-82-7 C Y C L O H E X A N E 84.16 6.52 1.2180 75% 0.8192 0.1808 0.9977 0.0170 1.0147 5 712 0 01502 240636.60 
64-17-5 ETHANOL 46.07 6.61 0.6190 75% 0.8922 0.1078 0 5523 0.0101 0.5624 1.731 0.00455 72912.31 
141-78-6 ETHYL ACETATE 88.1 7.55 1.1020 75% 08123 0.1877 0.8951 0.0176 0.9128 5.365 0.01411 225998.20 
100-41-4 ETHYL BENZENE 106.17 7.23 0.1085 75% 0.7822 0.2178 0.0849 0.0205 0.1054 0.613 0.00161 25828.56 
142-82-5 HEPTANE 100.2 5.73 0.5410 75% 0.7919 0.2081 0.4284 0.0196 0.4480 2.920 0.00768 123014.94 
110-54-3 HEXANE 86.17 5.53 1.8760 75% 0.8156 0.1844 1.5301 0.0173 1.5475 8.970 0.02359 377855.70 
78-83-1 ISOBUTYL ALCOHOL 74.12 6.71 0.1350 75% 0.8372 0.1628 0.1130 0.0153 0.1283 0.570 0.00150 24007.63 
67-63-0 ISOPROPYL ALCOHOL 60.09 6.57 . .0.4830 75% 0.8638 0.1362 0.4172 0.0128 0.4300 1.706 0.00449 71849.03 
67-56-1 METHANOL 32.04 6.63 1.4120 75% 0.9225 0.0775 1.3025 00073 1.3098 2.839 0.00747 119596.33 
8030-30-6 NAPHTHA 127.08 7.32 0.0940 75% 0.7500 0.2500 0.0705 0.0235 0.0940 0,609 0.00160 25674.55 
111-65-9 OCTANE 114.23 5.87 0.0193 75% 0.7695 0.2305 0.0149 00217 0.0366 0.116 0.00030 4870.65 
8052-41-3 STODDARD SOLVENT 127.08 8.34 0.0940 75% 0.7500 0.2500 0.0705 0.0235 0.0940 0.609 0.00160 25674.55 
108-88-3 TOLUENE 92.13 7.26 0.3090 75% 0.8054 0.1946 0.2489 00183 0.2672 1.560 0.00410 65704.31 
8006-64-2 TURPENTINE 136 7.17 0.5610 75% 0.7371 0.2629 04135 0.0247 0.4382 3.826 0 01006 161155.35 
1330-20-7 X Y L E N E S 106 17 7.24 0.1295 75% 0.7822 0.2178 0.1013 0.0205 0.1217 0.731 0.00192 30808.08 

611-14-3 1 ethyl 2 methyl benzene 120.2 7.35 0.1900 10% 0.1051 0.8949 0.0200 0.0841 0.1041 0.163 0.00043 6880.00 
108-67-8 1,3,5 trimethyl benzene 120.21 7.21 0.0390 10% 0.1051 0.8949 0.0041 0.0841 0.0882 0.034 0.00009 1412.22 
584-94-1 2,3 dimethyl hexane 114.23 5.94 0.3700 10% 0.1100 0.8900 0.0407 0.0837 0.1244 0.316 0.00083 13324.70 
589-34-4 3 methyl hexane 120.21 5.72 1.1500 10% 0.1051 0.8949 0.1209 0.0841 0.2050 0.989 0.00260 41642.49 
96-14-0 3 methyl pentane 86.18 5.54 1.9300 10% 0.1408 0.8592 0.2717 0.0808 0.3525 1.593 0.00419 67101.80 
103-65-1 propyl benzene 120.21 7.19 0.1930 10% 0.1051 0.8949 0.0203 0.0841 0.1044 0.166 0.00044 6988.70 
75-34-3 1,1 DICHLOROETHANE 98.97 9.86 2.9010 10% 0.1249 0.8751 0.3622 0.0823 0.4445 2.439 0.00641 102730.26 
540-59-0 1,1 DICHLOROETHYLENE 96.95 10.76 2.6680 10% 0.1271 0.8729 0.3392 0.0821 0.4212 2.237 0.00588 94234.11 
71-55-6 1,1,1 TRICHLOROETHANE 133.42 11.22 1.5860 10% 0.0957 0.9043 0.1518 0.0850 0.2368 1.378 0.00362 58034.42 
630-20-6 1,1.1,2 TETRACHLOROETHANE 167.85 13.34 0.1324 10% 0.0776 0.9224 0.0103 0.0867 0.0970 0.117 0.00031 4940.41 
76-13-1 1,1,2 TRICHLORO 1,2,2 TRIFLUOROETHANE 187.38 13.18 4.3761 10% 0.0701 0.9299 0.3066 0.0874 0.3941 3.909 0.01028 164665.32 
79-00-5 1.1,2 TRICHLOROETHANE 133.4 11.16 0.2450 10% 0.0957 0.9043 0.0235 0.0850 0.1085 0.213 0.00056 8965.75 
79-34-5 1,1,2,2 TETRACHLOROETHANE 167.85 13.24 0.0431 10% 0.0776 0.9224 0.0033 0.0867 0.0900 0.038 0.00010 1607.34 
107-06-2 1,2 DICHLOROETHANE 98.97 10.5 1.0250 10% 0.1249 0.8751 0.1280 0.0823 0.2102 0.862 0.00227 36297.32 
111-76-2 2 BUTOXYETHANOL 118.2 7.52 0.0740 10% 0.1067 0.8933 0.0079 0.0840 0.0919 0.063 0.00017 2674.82 

110-80-5 2 ETHOXYETHANOL 90.14 7.81 5.8030 10% 0.1354 0.8646 0.7859 0.0813 0.8672 4.819 0 01268 203012.92 

111-15-9 2 ETHOXYETHYL ACETATE 132.18 8.13 0.0230 10% 0.0965 0.9035 0.0022 0.0849 0.0871 0.020 0.00005 840.85 

591-78-6 2 HEXANONE 100.18 6.92 0.1930 10% 0.1235 0.8765 0.0238 0.0824 0.1062 0.162 0.00043 6844.84 
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110-49-6 2 METHOXYETHYL ACETATE 118.13 8.38 0.0392 10% 0.1068 0.8932 0.0042 0.0840 0.0881 0.034 0.00009 1416.84 
95-48-7 2 methylphenol 108.14 8.74 0.0018 10% 0.1155 0.8845 0.0002 00831 0.0834 0.002 0.00000 64.24 
109-86-4 2 METHOXYETHANOL 76.11 8.06 0.1200 10% 0.1565 0.8435 0.0188 0.0793 0.0981 0.097 0.00026 4095.84 
106-44-5 4 methylphenol 108.1 8.63 0.0006 10% 0.1155 0.8845 0.0001 0.0831 0.0832 0.001 0.00000 22.76 
98-83-9 A METHYL S T Y R E N E 118 7.59 0.0244 10% 0.1069 0,8931 0.0026 0.0840 0.0866 0.021 0.00006 881.92 
75-07-0 A C E T A L D E H Y D E 44 6.58 12.1839 10% 0.2429 0.7571 2.9600 0.0712 3.0312 8.860 0.02330 373236.13 
64-19-07 ACETIC ACID 60.05 8.79 0.1687 10% 0.1904 0.8096 0.0321 0.0761 0.1082 0.131 0.00035 5528.18 
75-5-8 ACETONITRILE 41.05 6.56 1.0830 10% 0.2559 0.7441 0.2772 0.0699 0.3471 0.774 0.00204 32606.93 
71-43-2 BENZENE 78.11 7.37 1.1600 10% 0.1531 0.8469 0.1776 0.0796 0.2572 0.944 0.00248 39752.43 
117-81-7 bis(2 ethylhexyl)phthalate 390.54 8.23 0.0250 10% 0.0349 0.9651 0.0009 0.0907 0.0916 0.023 0.00006 976.31 
56-23-5 C A R B O N TETRACHLORIDE 153.84 13.37 1.4120 10% 0.0841 0.9159 0.1187 0.0861 0.2048 1.242 0.00327 52332.25 
67-66-3 C H L O R O F O R M 119 39 12.49 2.4750 10% 0.1058 0.6942 0.2618 0.0841 0.3458 2 126 0.00559 89557.23 
1319-77-3 C R E S O L 108.13 8 76 0.0080 10% 0.1155 0.8845 0.0009 0.0831 0.0841 0.007 0.00002 286.32 
98-82-8 C U M E N E 120.2 7.21 0.0511 10% 0.1051 0.8949 0.0054 0.0841 0.0895 0.044 0.00012 1851.05 
108-93-0 C Y C L O H E X A N O L 100.2 8.03 0.0017 10% 0.1235 0.8765 0.0002 0.0824 0.0826 0.001 0.00000 58.87 
108-94-1 C Y C L O H E X A N O N E 98.2 7.91 0.0550 10% 0.1257 0.8743 0.0069 0.0822 0.0891 0.046 0.00012 1944.69 
110-83-8 C Y C L O H E X E N E 82.15 6.76 3.0950 10% 0.1467 0.8533 0.4539 0.0802 0.5342 2.537 0.00667 106868.21 
542-92-7 Cyclopentadiene 66.1 6 69 7.6000 10% 0.1760 0.8240 1.3377 0.0775 1.4152 6.015 0.01582 253398.29 
84-74-2 di n butylphthalate 278.38 8.34 0.0010 10% 0.0483 0.9517 0.0000 0.0895 0.0895 0.001 0.00000 38.51 
117-84-0 di n octylphthalate 390.54 8.23 0.0250 10% 0.0349 0.9651 0.0009 0.0907 0.0916 0.023 0.00006 976.31 
108-83-8 DIISOBUTYL KETONE 142.23 6.72 0.0350 10% 0.0903 0.9097 0.0032 0.0855 0.0887 0.031 0.00008 1288.35 
68-12-2 DIMETHYL FORMAMIDE 73.09 7.58 0.0404 10% 0.1619 0.8381 0.0065 0.0788 00853 0.032 0.00009 1369.06 
131-11-3 dimethylphlhalate 194.2 9.97 0.0190 10% 0.0678 0.9322 0.0013 0.0876 0.0889 0017 0.00004 716.71 
123-91-1 DIOXANE 88 1 8.66 0.4250 10% 0.1381 0.8619 0.0587 0.0810 0.1397 0.352 0.00093 14821.78 
541-85-5 ETHYL AMYL KETONE 128.24 6.86 0.0190 10% 0.0992 0.900B 0.0019 0.0847 0.0866 0.016 0.00004 692.56 
106-35-4 ETHYL BUTYL KETONE 114.21 6.84 0.0190 10% 0.1100 0.8900 0.0021 0.0837 0.0857 0.016 0.00004 684.23 
60-29-7 ETHYL ETHER 74.12 5.99 7.0190 10% 0.1600 0.8400 1.1232 0.0790 1.2021 5.663 0.01490 238570.33 
56-81-5 GLYCERIN 92.11 10.51 0.0001 10% 0.1329 0.8671 0.0000 0.0815 0.0815 0.000 0.00000 1.75 
67-72-1 HEXACHLOROETHANE 236.72 17.44 0.0190 10% 00563 0.9437 0.0011 0.0867 0.0898 0.017 0.00005 725.54 
123-92-2 ISOAMYL ACETATE 130.18 7.31 0.7370 10% 0.0979 0.9021 0.0721 0.0848 0.1569 0.639 0.00168 26903.99 
123-51-3 ISOAMYL ALCOHOL 88.15 6.76 0.0300 10% 0.1381 0.8619 0.0041 0.0810 0.0852 0.025 0.00007 1046.32 
110-19-0 ISOBUTYL ACETATE 116.16 7.27 0.1880 10% 0.1084 0.8916 0.0204 0.0838 0.1042 0.161 0.00042 6782.78 
78-59-1 ISOPHORONE 1382 7.68 0.0650 10% 0.0927 0.9073 0.0060 0.0853 0.0913 0.057 0.00015 2386.36 
108-21-4 ISOPROPYL ACETATE 102.15 7.29 0.6290 10% 0.1214 0.8786 0.0764 0.0826 0.1590 0.531 0.00140 22361.07 
79-20-9 METHYL ACETATE 74.08 7.83 2.7460 10% 0.1601 0.8399 0.4396 0.0790 0.5186 2.215 0.00583 93326.33 
108-11-2 METHYL AMYL ALCOHOL 102.18 6.73 0.0730 10% 0.1214 0.8786 0.0089 0.0826 0.0915 0.062 0.00016 2595.26 
110-43-0 METHYL N AMYL KETONE 114 21 6.84 0.0190 10% 0.1100 0.8900 0.0021 0.0837 0.0857 0.016 0.00004 684.23 
107-87-9 METHYL P R O P Y L KETONE 86.15 6.7 0.1900 10% 0.1408 0.8592 0.0268 0.0808 0.1075 0.157 0.00041 6605.55 
75-09-2 M E T H Y L E N E CHLORIDE 84.94 11.12 5.4340 10% 0.1425 0.8575 0.7746 0.0806 0.8552 4.476 0.01177 188540.59 
123-86^1 N BUTYL A C E T A T E 116.18 7.34 0.2900 10% 0.1084 0.8916 0.0314 0.0838 0.1152 0.248 0.00065 10463.00 
71-36-3 N BUTYL ALCOHOL 74.12 6.76 0.0565 10% 0.1600 0.8400 0.0090 0.0790 0.0880 0.046 0.00012 1921.61 
98-95-3 NITROBENZENE 123.1 10.06 0.0023 10% 0.1029 0.8971 0.0002 0.0843 0.0846 0.002 0.00001 84.25 
109-66-0 PENTANE 72015 5.25 6.8280 10% 0.0002 0.9998 0.0013 0.0940 0.0953 6.557 0.01725 276235.60 
108-95-2 PHENOL 94.11 8.83 0.0120 10% 0.1305 0.8695 0.0016 0.0817 00833 0.010 0.00003 422.22 
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105-46-4 S E C BUTYL ACETATE 116 18 7.21 0.3010 10% 0.1084 0,8916 0.0326 0.0838 0.1164 0.258 0.00068 10859.87 
78-92-2 S E C BUTYL ALCOHOL 74 12 6.73 0 1710 10% 0 1600 0.8400 00274 00790 0 1063 0.138 0 00036 5812 16 
100-42-5 S T Y R E N E 104.15 7.56 0.0718 10% 0.1194 0.8806 0.0086 0.0828 0.0914 0.061 0.00016 2559.04 
75-65-0 TERT BUTYL ALCOHOL 74.12 6.6 0.4250 10% 0.1600 0.8400 0.0680 0.0790 0.1470 0.343 0.00090 14445.42 
127-18-4 TETRACHLOROETHYLENE 165.83 13.55 0.2071 10% 0.0765 0.9215 0.0162 0.0866 0.1029 0.183 0.00048 7721.58 
109-99-9 TETRAHYDROFURAN 72.12 7.42 2.0322 10% 0.1637 0.8363 0.3327 0.0786 0.4113 1.632 0.00429 68766.04 
156-60-5 TRANS 1,2 DICHLOROETHYLENE 96.95 10.52 4.3510 10% 0.1271 0.8729 0.5531 0.0821 0.6352 3.648 0.00959 153677.90 
79-01-6 TRICHLOROETHYLENE 131.4 12.27 0.8890 10% 0.0970 0.9030 0.0863 0.0849 0.1711 0.771 0 00203 32482.22 
na 1,1' oxybis(2 methoxy) ethane 134.12 7.88 0.0410 10% 0.0953 0.9047 0.0039 0.0850 0.0890 0.036 0.00009 1501.01 

78-87-5 1,2 DICHLOROPROPANE 112.99 9.67 0.6360 1% 0.0112 0.9888 0.0071 0.0929 0.1001 0.055 0.00014 2313.29 
79-46-9 2 NITROPROPANE" 89.09 8.26 0.2370 1% 0.0142 0.985B 0.0034 0.0927 0.0960 0.020 0.00005 85944 
107-02-8 acrolein 56.1 7.03 5.5370 1% 0.0224 0.9776 0.1239 0.0919 0.2158 0.473 0.00124 19912.60 
107-13-1 ACRYLONITRILE" 53.06 6.76 1.3730 1% 0.0236 0.9764 0.0324 0.0918 0.1242 0.117 0.00031 4931.37 
107-18-6 ALLYL ALCOHOL 76.53 7.13 0.2610 1% 0.0165 0.9835 00043 0.0924 0.0968 0.022 0.00006 944.27 
107-05-1 Allyl Chloride 56.53 7.86 4.7970 1% 0.0222 0.9778 0.1065 0.0919 0.1984 0.410 000108 17254.29 
62-53-3 Aniline . 93.1 8.53 0.0062 1% 0.0136 0.9864 0.0001 0.0927 0.0928 0.001 0.00000 22 52 
91-59-8 b NAPTHAYLAMINE" 143.2 8.85 0.0190 1% 0.0089 0.9911 0.0002 0.0932 0.0933 0.002 0.00000 69.27 
542-88-1 BIS (CHLOROMETHYL) ETHER- 114.96 10.7 1.1600 1% 0.0110 0.9890 0.0128 0.0930 0.1058 0.100 0.00026 4220.02 
106-99-0 BUTADIENE* 54.1 5.18 14.6900 1% 0.0232 0.9768 0.3405 0.0918 0.4323 1.253 0.00330 52785.69 
75-15-0 C A R B O N DISULFIDE* 76.13 10.59 4.8340 1% 0.0166 0.9834 0.0802 0.0924 0.1726 0.415 0.00109 17487.33 
142-40-3 DIMETHYLAMINE 45.08 5.6 13.1600 1% 0.0277 0.9723 0.3644 0.0914 0.4557 1.117 0.00294 47069.64 
50-00-00 FORMALDEHYDE" 30.03 8.34 0.0280 1% 0.0410 0.9590 0.0011 0.0901 0.0913 0.002 0.00001 98.78 
77-47-4 hexachlorocyclopenaladiene 272 7 14.26 0.1800 1% 0.0047 0.9953 0.0008 0.0936 0.0944 0.016 0.00004 659.04 
302-01-2 hydrazine* 32.05 8.41 0.1570 1% 0.0385 0.9615 0.0060 0.0904 0.0964 0.013 0.00003 555.29 
60-34-4 methylhydrazine 46.09 7,29 0.5660 1% 0.0271 0.9729 0.0153 0.0915 0.1068 0.048 0.00013 2025.65 
57-14-7 1,1 dimethylhydrazine 60.1 7.88 1.8949 1% 0.0209 0.9791 0.0396 0.0920 0.1317 0.162 0.00043 6824 88 
75-01-4 vinyl chloride 62,5 8.08 14.6900 1% 0.0201 0.9799 0.2956 0.0921 0.3877 1.257 0.00331 52950.63 
62-75-9 N nitrosodimethylamine 74.1 8.38 1.1600 1% 0.0170 0.9830 0.0198 0.0924 0.1122 0.100 0.00026 4194.48 
74-90-8 hydrogen cyanide 27.03 5.77 9.5140 1% 0.0453 0.9547 0.4313 0.0897 0.5211 0.793 0.00209 33411.21 
108-03-2 1 NITROPROPANE 89.09 8.29 0.1101 1% 0.0142 0.9858 0.0016 0.0927 0.0942 0.009 0.00002 399.26 
71-41-0 1 pentanol 88.15 6.81 0.0202 1% 0.0144 0.9856 0.0003 0.0927 0.0929 0.002 0.00000 73.24 
95-57-8 2 chlorophenol 128.56 10.49 0.0130 1% 0.0099 0.9901 0.0001 0.0931 0.0932 0.001 0.00000 47.35 
91-57-6 2 methylnapthalene 142.2 8.5 0.0006 1% 0.0089 0.9911 0.0000 0.0932 0.0932 0.000 0.00000 2.19 
109-89-7 DIETHYLAMINE 73.14 5.9 2.7158 1% 0.0172 0.9828 0.0468 0.0924 0.1392 0.233 0.00061 9817.94 
79-10-7 acrylic acid 72.06 8.86 1.3436 1% 0.0175 0.9825 0.0235 0.0924 0.1159 0.115 0.00030 4856.02 
83-32-9 acenaphthene 154.21 8.34 0.0002 1% 0.0083 0.9917 0.0000 0.0932 0.0932 0.000 0.00000 0.73 
75-00-3 CHLOROETHANE 64.52 7.45 2.7101 1% 0.0195 0.9805 0.0529 0.0922 0.1450 0.232 0.00061 9774.81 
74-87-3 CHLOROMETHANE 50.49 8 0.3415 1% 0.0248 0.9752 0.0085 0.0917 0.1001 0.029 0.00008 1225.08 
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Clean Harbors , Inc. 

C h i c a g o Faci l i ty 

Vent Rate Tank Farm and Metal Wash System 

Saturated Cone, of Chemical Peak Operation Off Peak Operation Average Total 
CAS Number Constituent in displacement air Vent Hrs. of Total Vent Hrs. of Total Vent Rate Loading 

lb/ lb/ mg/ Rate Oper. Loading Rate Oper. Loading per day to Carbon 
lb mol air cu.ft.air cu.meter cfm hrs lb chem cfm hrs lb chem cfm per day 

Column ID --> Y Z AA AB AC AD AE AF AG AH Al 
124-18-5 Decane 0.134 0.00035 5641.85 75 3.5 5.55 40 20.5 17.33 45.10 22.88 
112-40-3 Dodecane 0.152 0.00040 6401.72 75 3.5 6.30 40 20.5 19.66 45.10 25.96 
1120-21-4 Undecane 0.143 0 0 0 0 3 8 6037.20 75 3.5 5.94 40 20.5 18.55 45.10 24.48 
95-47-6 1,2 dimethyle benzene 0.401 0.00106 16911.41 75 3.5 16.63 40 20.5 51.95 45.10 68.58 
78-93-3 2, B U T A N I N E 4.946 0 0 1 3 0 1 208336.54 75 3.5 204.87 40 20.5 639.97 45 10 844.84 
108-10-1 4 methyl 2 pentanone 1.144 0.00301 48205.49 75 3 5 47.40 40 20.5 148.08 45.10 195.48 
67-64-1 A C E T O N E 9.813 0.02581 413380.81 75 3.5 406.50 40 20.5 1269.83 45.10 1676.33 
108-90-7 C H L O R O B E N Z E N E 0.789 0.00208 33243.67 75 3.5 32.69 40 20.5 102.12 45.10 134.81 
100-82-7 C Y C L O H E X A N E 5.712 0.01502 240636.60 75 3.5 236.63 40 20.5 739.19 45.10 975.82 
64-17-5 E T H A N O L 1.731 0.00455 72912.31 75 3.5 71.70 40 20.5 223.97 45.10 295.67 
141-78-6 E T H Y L A C E T A T E 5.365 0.01411 225998.20 75 3.5 222.24 40 20.5 694.22 45.10 916.46 

100-41-4 ETHYL BENZENE 0.613 0.00161 25828.56 75 3.5 25.40 40 20.5 79.34 45.10 104.74 
142-82-5 H E P T A N E 2.920 0.00768 123014.94 75 3.5 120.97 40 20.5 377.88 45 .10 498.85 
110-54-3 H E X A N E 8.970 0.02359 377855.70 75 3.5 371.57 40 20.5 1160.70 45.10 1532.27 

78-83-1 I S O B U T Y L A L C O H O L 0.570 0.00150 24007.63 75 3.5 23.61 40 20,5 73.75 45.10 97.36 

67-63-0 I S O P R O P Y L A L C O H O L 1.706 0.00449 71849 03 75 3.5 70.65 40 20.5 220.71 45.10 291.36 
67-56-1 M E T H A N O L 2.839 0.00747 119596.33 75 3.5 117.61 40 20.5 367.38 45.10 484.98 
8030-30-6 N A P H T H A 0.609 0.00160 25674.55 75 3.5 25.25 40 20.5 78.87 45.10 104.11 
111-65-9 O C T A N E 0.116 0.00030 4 8 7 0 6 5 75 3.5 4.79 40 2 0 5 14.96 45.10 19.75 
8052-41-3 S T O D D A R D S O L V E N T 0.609 0.00160 25674.55 75 3.5 25.25 40 20.5 78.87 45.10 104.11 
108-88-3 T O L U E N E 1.560 0.00410 65704.31 75 3.5 64.61 40 20.5 201.83 45.10 266.44 
8006-64-2 T U R P E N T I N E 3.826 0.01006 161155.35 75 3.5 158.47 40 20.5 495.04 45.10 653.51 
1330-20-7 X Y L E N E S 0.731 0.00192 30808.08 75 3.5 30.30 40 20.5 94.64 45.10 124.93 

611-14-3 1 ethyl 2 methyl benzene 0.163 0.00043 6880 00 75 3.5 6.77 40 20.5 21.13 45.10 27.90 
108-67-8 1,3,5 trimethyl benzene 0.034 0.00009 1412.22 75 3.5 1.39 40 20.5 4.34 45.10 5.73 
584-94-1 2,3 dimethyl hexane 0.316 0.00083 13324.70 75 3.5 13.10 40 20.5 40.93 45.10 54.03 
589-34-4 3 methyl hexane 0.989 0.00260 41642.49 75 3.5 40.95 40 20.5 127.92 45.10 168.87 

96-14-0 3 methyl pentane 1.593 0.00419 67101.80 75 3.5 65.98 40 20.5 206.12 45.10 272.11 

103-65-1 propyl benzene 0.166 0.00044 6988.70 75 3.5 687 40 20.5 21.47 45.10 28 34 

75-34-3 1,1 DICHLOROETHANE 2.439 0.00641 102730.26 75 3.5 101.02 40 20.5 315.57 45 .10 416 59 

540-59-0 1,1 DICHLOROETHYLENE 2.237 0.00588 94234.11 75 3.5 92.67 40 20.5 289.47 45.10 382.14 

71-55-6 1,1,1 TRICHLOROETHANE 1.378 0.00362 58034.42 75 3.5 57.07 40 20.5 178.27 45 .10 235.34 
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Chicago Facility 

Vent Rate Tank Farm and Metal Wash System 

Saturated Cone, of Chemical Peak Operation Off Peak Operation Average Total 
C A S Number Constituent in displacement air Vent Hrs. of Total Vent Hrs. of Total Vent Rate Loading 

lb/ lb/ mg/ Rate Oper. Loading Rate Oper. Loading per day to Carbon 
lb mol air cu.ft.air cu.meter cfm hrs lb chem cfm hrs lb chem cfm per day 

Column ID -> Y Z AA AB AC AD AE AF AG AH Al 
630-20-6 1,1,1,2 T E T R A C H L O R O E T H A N E 0.117 0.00031 4940.41 75 3.5 4.86 40 20.5 15 18 45.10 20.03 

76-13-1 1,1,2 T R I C H L O R O 1,2,2 T R I F L U O R O E T H A N E 3.909 0.01028 164665.32 75 3.5 161.92 40 20.5 505.82 45.10 667.75 

79-00-5 1,1,2 T R I C H L O R O E T H A N E 0.213 0.00053 8965.75 75 3 5 8.82 40 20.5 27.54 45.10 36.36 

79-34-5 1,1,2,2 T E T R A C H L O R O E T H A N E 0.038 0.00010 1607.34 75 3.5 1.58 40 20.5 4.94 45.10 6.52 

107-06-2 1,2 D I C H L O R O E T H A N E 0.862 0.00227 36297.32 75 3.5 35.69 40 20.5 111.50 45.10 147.19 

111-76-2 2 B U T O X Y E T H A N O L 0.063 0.00017 2674.82 75 3.5 2.63 40 20.5 8.22 45.10 10.85 

110-80-5 2 E T H O X Y E T H A N O L 4.819 0.01268 203012.92 75 3.5 199 63 40 20.5 623 62 45.10 823.25 
111-15-9 2 E T H O X Y E T H Y L A C E T A T E 0.020 0.00005 840.85 75 3.5 0.83 40 20.5 2.58 45 10 3.41 
591-78-6 2 H E X A N O N E 0.162 0 00043 6844.84 75 3.5 6.73 40 20.5 21.03 45.10 27.76 

110-49-6 2 M E T H O X Y E T H Y L A C E T A T E 0.034 0.00009 1416.84 75 3.5 1.39 40 20.5 4.35 45.10 5.75 

9 5 4 8 - 7 2 methylphenol 0.002 0.00000 64.24 75 3.5 0.06 40 20.5 0 20 45.10 0.26 

109-86-4 2 M E T H O X Y E T H A N O L 0.097 0.00026 4095.84 75 3.5 4.03 40 20.5 12.58 45.10 16.61 

106-44-5 4 methylphenol 0.001 0.00000 22.76 75 3 5 0 0 2 40 20.5 0.07 45.10 0.09 

98-83-9 A M E T H Y L S T Y R E N E 0.021 0.00006 881.92 75 3.5 0.87 40 20.5 2 71 45 10 3.58 

75-07-0 A C E T A L D E H Y D E 8.860 0.02330 373236.13 75 3 5 367.02 40 20.5 1146 51 45.10 1513 54 

64-19-07 A C E T I C A C I D . 0.131 0.00035 5528.18 75 3.5 5.44 40 20.5 16.98 45.10 22.42 

75-5-8 A C E T O N I T R I L E 0.774 0.00204 32606.93 75 3.5 32.06 40 20.5 100.16 45.10 132.23 

71-43-2 B E N Z E N E 0.944 0.00248 39752.43 75 3.5 39.09 40 20.5 122.11 45.10 161.20 

117-81-7 bis(2 ethylhexyl)phthalate 0.023 0.00006 976.31 75 3.5 0.96 40 20.5 3.00 45.10 3.96 
56-23-5 C A R B O N T E T R A C H L O R I D E 1.242 0.00327 52332.25 75 3 5 51.46 40 20.5 160.75 45.10 212.22 

67-66-3 C H L O R O F O R M 2.126 0.00559 89557.23 75 3.5 88.07 40 20.5 275.10 45.10 363.17 

1319-77-3 C R E S O L 0.007 0.00002 286.32 75 3.5 0 2 8 40 20.5 0.88 45.10 1.16 

98-82-8 C U M E N E 0.044 0.00012 1851.05 75 3.5 1.82 40 20.5 5.69 45.10 7.51 

108-93-0 C Y C L O H E X A N O L 0.001 0.00000 58.87 75 3.5 0.06 40 20.5 0.18 45.10 0.24 
108-94-1 C Y C L O H E X A N O N E 0.046 0.00012 1944.69 75 3.5 1.91 40 20.5 5.97 45.10 7.89 
110-83-8 C Y C L O H E X E N E 2.537 0.00667 106868.21 75 3.5 105 09 40 20.5 328.28 45.10 433.37 

542-92-7 Cyc lopentad iene 6.015 0 01562 253398.29 75 3.5 249.18 40 20.5 778.39 45.10 1027.57 

84-74-2 di n butylphthalate 0.001 0.00000 38.51 75 3.5 0.04 40 20.5 0.12 45.10 0.16 
117-84-0 di n octylphthalate 0.023 0.00006 976.31 75 3.5 0.96 40 20.5 3.00 45.10 3.96 

108-83-8 D I I S O B U T Y L K E T O N E 0.031 0.00008 1288.35 75 3.5 1.27 40 20.5 3 9 6 45 .10 5.22 

68-12-2 D I M E T H Y L F O R M A M I D E 0.032 0.00009 1369.06 75 3.5 1.35 40 20.5 4.21 45.10 5.55 

131-11-3 dimethylphthalate 0.017 0.00004 716.71 75 3.5 0.70 40 20.5 2.20 45.10 2.91 

123-91-1 DIOXANE 0.352 0.00093 14821.78 75 3.5 1 4 5 8 40 20.5 45.53 45.10 60 10 

541-85-5 ETHYL A M Y L KETONE 0.016 0.00004 692.56 75 3.5 0.68 40 20.5 2.13 45 .10 2.81 

1 0 6 - 3 5 4 E T H Y L B U T Y L KETONE 0.016 0.00004 684.23 75 3.5 0.67 40 20.5 2.10 45 .10 2.77 
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Chicago Facility 

Vent Rate Tank Farm and Metal Wash System 

Saturated Cone, of Chemical Peak Operation Off Peak Operation Average Total 
C A S N u m b e r C o n s t i t u e n t in displacement air Vent Hrs. of Total Vent Hrs. of Total V e n t Rate L o a d i n g 

lb/ lb/ m g / Rate Oper. Loading Rate Oper. Loading per day to C a r b o n 

lb m o l a i r cu. f t .a i r cu.meter c f m hrs lb chem c f m hrs lb chem c f m pe r day 
Column ID --> Y Z " AA AB AC AD AE AF AG AH Al 

60-29-7 E T H Y L E T H E R 5.663 0.01490 238570.33 75 3.5 234.60 40 20.5 732.84 45.10 967.44 
56-81-5 G L Y C E R I N 0.000 0.00000 1.75 75 3.5 0.00 40 20.5 0.01 45.10 0.01 
67-72-1 H E X A C H L O R O E T H A N E 0.017 0.00005 725.54 75 3.5 0.71 40 20.5 2 23 45.10 2.94 
123-92-2 I S O A M Y L A C E T A T E 0.639 0.00168 26903.99 75 3 5 26.46 40 20.5 82.64 45.10 109.10 
123-51-3 I S O A M Y L A L C O H O L 0.025 0.00007 1046.32 75 3.5 1.03 40 2 0 5 3.21 45.10 4.24 
110-19-0 I S O B U T Y L A C E T A T E 0.161 0.00042 6782.78 75 3.5 6.67 40 20.5 20.84 45.10 27.51 
78-59-1 I S O P H O R O N E 0.057 0.00015 2386.36 75 3.5 2.35 40 20.5 7.33 45.10 9.68 
108-21-4 I S O P R O P Y L A C E T A T E 0.531 0.00140 22361.07 75 3.5 21.99 40 20.5 68.69 45.10 90.68 
79-20-9 M E T H Y L A C E T A T E 2.215 0.00583 93326.33 75 3.5 91.77 40 20.5 286.68 45.10 378.45 
108-11-2 M E T H Y L A M Y L A L C O H O L 0.062 0.00016 2595.26 75 3.5 2.55 40 20.5 7.97 45.10 10.52 
110-43-0 M E T H Y L N A M Y L K E T O N E 0.016 0.00004 684.23 75 3.5 0.67 40 20.5 2.10 45.10 2.77 
107-87-9 M E T H Y L P R O P Y L K E T O N E 0.157 0.00041 6605.55 75 3.5 6.50 40 20.5 20.29 45.10 26.79 
75-09-2 M E T H Y L E N E C H L O R I D E 4.476 0.01177 188540.59 75 3 5 185.40 40 20.5 579.16 45.10 764.56 
123-86-4 N B U T Y L A C E T A T E 0.248 0.00065 10463.00 75 3.5 10.29 40 20.5 32.14 45 10 42.43 
71-36-3 N B U T Y L A L C O H O L 0.046 0.00012 1921.61 75 3.5 1.89 40 20.5 5.90 45.10 7.79 
98-95-3 N I T R O B E N Z E N E 0.002 0.00001 84.25 75 3.5 0.08 40 20.5 0.26 45.10 0.34 
109-66-0 P E N T A N E 6.557 0.01725 276235.60 75 3.5 271.64 40 20.5 848 54 45.10 1120.18 
108-95-2 P H E N O L 0.010 0.00003 422.22 75 3.5 0.42 40 20.5 1.30 45.10 1.71 
105-46-4 S E C B U T Y L A C E T A T E 0.258 0.00068 10859.87 75 3.5 10.68 40 20.5 33.36 45.10 44.04 
78-92-2 S E C B U T Y L A L C O H O L 0.138 0.00036 5812.16 75 3.5 5.72 40 20.5 17.85 45.10 23.57 
100-42-5 S T Y R E N E 0.061 0.00016 2559.04 75 3.5 2.52 40 20.5 7.86 45.10 10.38 
75-65-0 T E R T B U T Y L A L C O H O L 0.343 0.00090 14445.42 75 3 5 14.20 40 20.5 44.37 45.10 58.58 
127-18-4 T E T R A C H L O R O E T H Y L E N E 0.183 0.00048 7721.58 75 3.5 7.59 40 20.5 23.72 45.10 31.31 
109-99-9 T E T R A H Y D R O F U R A N 1.632 0.00429 68766.04 75 3.5 67.62 40 20.5 211.24 45.10 278.86 
156-60-5 T R A N S 1,2 D I C H L O R O E T H Y L E N E 3.648 0.00959 153677.90 75 3.5 151.12 40 20.5 472.07 45.10 623.19 
79-01-6 T R I C H L O R O E T H Y L E N E 0.771 0.00203 32482.22 75 3.5 31.94 40 20.5 99.78 45.10 131.72 
na 1,1' oxybis(2 methoxy) ethane 0.036 0.00009 1501.01 75 3.5 1.48 40 20.5 4.61 45 10 6.09 

78-87-5 1,2 D I C H L O R O P R O P A N E 0.055 0.00014 2313.29 75 3.5 2.27 40 20.5 7.11 45.10 9.38 
79-46-9 2 N I T R O P R O P A N E * 0.020 0.00005 859.44 75 3.5 0.85 40 20.5 2.64 45 10 3.49 
107-02-8 acrolein 0.473 0.00124 19912.60 75 3 5 19.58 40 20.5 61 17 45.10 80.75 
107-13-1 A C R Y L O N I T R I L E * 0.117 0.00031 4931.37 75 3.5 4.85 40 20.5 15.15 45.10 20.00 
107-18-6 A L L Y L A L C O H O L 0.022 0.00006 944.27 75 3.5 0.93 40 20.5 2.90 45.10 3.83 
107-05-1 Al ly l Chlor ide 0.410 0.00108 17254.29 75 3.5 16.97 40 20.5 53.00 45 10 69.97 
62-53-3 Ani l ine 0.001 0.00000 2 2 5 2 75 3.5 0.02 40 20.5 0.07 45.10 0.09 
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Chicago Facility 
Vent Rate Tank Farm and Metal Wash System 

Saturated Cone, of Chemical Peak Operation Off Peak Operation Average Total 
CAS Number Constituent in displacement air Vent Hrs. of Total Vent Hrs. of Total Vent Rate Loading 

lb/ lb/ mg/ Rate Oper. Loading Rate Oper. Loading per day to Carbon 
lb mol air cu.ft.air cu.meter cfm hrs lb chem cfm hrs lb chem cfm per day 

Column ID --> Y Z AA AB AC AD AE AF AG AH Al 
91-59-8 b N A P T H A Y L A M I N E * 0.002 0.00000 69.27 75 3.5 0.07 40 20.5 0 21 45 10 0.28 
542-88-1 BIS ( C H L O R O M E T H Y L ) E T H E R - 0.100 0.00026 4220.02 75 3.5 4.15 40 20.5 12.96 45 10 17.11 
106-99-0 B U T A D I E N E " 1.253 0.00330 52785.69 75 3.5 51.91 40 20.5 162.15 45.10 214.05 
75-15-0 C A R B O N D I S U L F I D E * 0.415 0.00109 17487.33 75 3.5 17.20 40 20 5 53.72 45.10 70.91 
142-40-3 D I M E T H Y L A M I N E 1.117 0.00294 47069.64 75 3 5 46.29 40 20.5 144.59 45.10 190.88 
50-00-00 F O R M A L D E H Y D E * 0.002 0.00001 98.78 75 3.5 0.10 40 20.5 0.30 45.10 0.40 
77-47-4 hexachlorocyc lopenatadiene 0.016 0.00004 659.04 75 3.5 0.65 40 20.5 2.02 45.10 2.67 
302-01-2 hydrazine* 0.013 0.00003 555.29 75 3 5 0 55 40 20.5 1.71 45.10 2.25 
60-34-4 methylhydrazine 0.048 0.00013 2025.65 75 3.5 1.99 40 20.5 6.22 45.10 8 21 
57-14-7 1,1 dimethylhydrazine 0.162 0.00043 6824 88 75 3 5 6.71 40 20.5 20.96 45.10 27.68 
75-01-4 vinyl chloride 1.257 0.00331 5 2 9 5 0 6 3 75 3.5 52 07 40 20.5 162.65 45.10 214.72 
62-75-9 N ni trosodimethylamine 0.100 0.00026 4194 48 75 3.5 4.12 40 20.5 12.88 45.10 17.01 
74-90-8 hydrogen cyanide 0.793 0.00209 33411.21 75 3.5 32.86 40 20.5 102.63 45.10 135.49 
108-03-2 1 N I T R O P R O P A N E 0.009 0.00002 399.26 75 3.5 0.39 40 20.5 1.23 45.10 1.62 
71-41-0 1 pentanol 0.002 0.00000 73.24 75 3.5 0.07 40 20.5 0.22 45.10 0.30 

95-57-8 2 chlorophenol 0.001 0.00000 47.35 75 3.5 0.05 40 20.5 0.15 45.10 0.19 
91-57-6 2 methylnapthalene 0.000 0 00000 2.19 75 3.5 0 0 0 40 20.5 0.01 45.10 0.01 
109-89-7 D I E T H Y L A M I N E 0.233 0.00061 9817.94 75 3.5 9.65 40 20.5 30.16 45 10 39.81 

79-10-7 acryl ic ac id 0.115 0.00030 4856.02 75 3.5 4.78 40 20.5 14.92 45.10 19.69 
83-32-9 acenaphthene 0.000 0.00000 0.73 75 3.5 0.00 40 20.5 0.00 45.10 0.00 

75-00-3 C H L O R O E T H A N E 0.232 0.00061 9774.81 75 3.5 9.61 40 20.5 30.03 45.10 39.64 
74-87-3 C H L O R O M E T H A N E 0.029 0.00008 1225.08 75 3.5 1.20 40 20.5 3.76 45.10 4.97 
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Clean Harbors, Inc. 
Chicago Facility 
Vent Rate Shredding Tower & Fuels Blending Operation 

Saturated Cone, of Chemical Peak Operation 
CAS Number Constituent in displacement air Disp. Vent Chem. Cone. Hrs. of Total Chem 

lb/ lb/ mg/ Rate Rate at APCD, Oper. Loading 

lb mol air cu.ft.air cu.meter cfm cfm Ib/cu.ft.air hrs lb/day 
Column ID --> Y Z AA AB AC AD AE AF 

124-18-5 Decane 0.134 0.00035 5641.85 110 300 0.000129158 24 55.80 
112-40-3 Dodecane 0.152 0.00040 6401.72 110 300 0.000146554 24 63.31 
1120-21-4 Undecane 0.143 0.00038 6037.20 110 300 0.000138209 24 59,71 
95-47-6 1,2 dimethyle benzene 0.401 0.00106 16911.41 110 300 0.000387152 24 167.25 
78-93-3 2, BUTANINE 4.946 0.01301 208336.54 110 300 0.004769432 24 2060.39 
108-10-1 4 methyl 2 pentanone 1.144 0.00301 48205.49 110 300 0.001103564 24 476.74 
67-64-1 A C E T O N E 9.813 0.02581 413380.81 110 300 0.009463494 24 4088.23 
108-90-7 C H L O R O B E N Z E N E 0.789 0.00208 33243.67 110 300 0.000761045 24 328.77 
100-82-7 C Y C L O H E X A N E 5.712 0.01502 240636.60 110 300 0.005508875 24 2379.83 
64-17-5 ETHANOL 1.731 0.00455 72912.31 110 300 0.001669176 24 721.08 
141-78-6 ETHYL A C E T A T E 5.365 0.01411 225998.20 110 300 0.005173759 24 2235.06 
100-41-4 ETHYL B E N Z E N E 0.613 0.00161 25828.56 110 300 0.000591291 24 255.44 

142-82-5 HEPTANE 2.920 0.00768 123014.94 110 300 0.002816171 24 1216.59 
110-54-3 H E X A N E 8.970 0.02359 377855.70 n o 300 0.008650221 24 3736.90 
78-83-1 ISOBUTYL A L C O H O L ••0.570 0.00150 24007.63 110 300 0.000549605 24 237.43 
67-63-0 I S O P R O P Y L A L C O H O L 1.706 0.00449 71849.03 110 300 0.001644834 24 710.57 
67-56-1 M E T H A N O L 2.839 0.00747 119596.33 110 300 0.002737909 24 1182.78 
8030-30-6 NAPHTHA 0.609 0.00160 25674.55 110 300 0.000587766 24 253.91 
111-65-9 O C T A N E 0.116 0.00030 4870.65 110 300 0.000111503 24 48.17 
8052-41-3 S T O D D A R D SOLVENT 0.609 0.00160 25674.55 110 300 0.000587766 24 253.91 
108-88-3 T O L U E N E 1.560 0.00410 65704.31 110 300 0.001504164 24 649.80 
8006-64-2 T U R P E N T I N E 3.826 0.01006 161155.35 110 300 0.003689317 24 1593 78 
1330-20-7 X Y L E N E S 0.731 0.00192 30808.08 110 300 0.000705287 24 304.68 

611-14-3 1 ethyl 2 methyl benzene 0.163 0.00043 6880.00 110 300 0.000157503 24 68.04 
108-67-8 1,3,5 trimethyl benzene 0.034 0.00009 1412.22 110 300 3.23299E-05 24 13.97 

584-94-1 2,3 dimethyl hexane 0.316 0.00083 13324.70 110 300 0.000305041 24 131.78 
589-34-4 3 methyl hexane 0.989 0.00260 41642.49 110 300 0.000953318 24 411.83 
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Chicago Facility 
Vent Rate Shredding Tower & Fuels Blending Operation 

Saturated Cone, of Chemical Peak Operation 
C A S Number Constituent in displacement air Disp. Vent Chem. Cone. Hrs. of Total Chem 

lb/ lb/ mg/ Rate Rate at APCD, Oper. Loading 
lb mol air cu.ft.air cu.meter cfm cfm Ib/cu.ft.air hrs lb/day 

Column ID --> Y Z AA AB AC AD AE AF 
96-14-0 3 methyl pentane 1.593 0.00419 67101.80 110 300 0.001536156 24 663.62 
103-65-1 propyl benzene 0.166 0.00044 6988.70 110 300 0.000159992 24 69.12 
75-34-3 1,1 D ICHLOROETHANE 2.439 0.00641 102730.26 110 300 0.002351796 24 1015 98 
540-59-0 1,1 D I C H L O R O E T H Y L E N E 2.237 0.00588 94234.11 110 300 0.002157294 24 931.95 
71-55-6 1,1,1 T R I C H L O R O E T H A N E 1.378 0.00362 58034.42 110 300 0.001328577 24 573.95 
630-20-6 1,1,1,2 T E T R A C H L O R O E T H A N E 0.117 0.00031 4940.41 110 300 0 0001131 24 48.86 
76-13-1 1,1,2 TRICHLORO 1,2,2 TRIFLUOROETHANE 3.909 0.01028 164665.32 110 300 0.00376967 24 1628.50 
79-00-5 1,1,2 T R I C H L O R O E T H A N E 0.213 0.00056 8965,75 110 300 0.000205252 24 88.67 
79-34-5 1,1,2,2 T E T R A C H L O R O E T H A N E 0.038 0.00010 1607.34 110 300 3.67967E-05 24 15.90 
107-06-2 1,2 D ICHLOROETHANE 0.862 0.00227 36297.32 110 300 0.000830952 24 358.97 
111-76-2 2 B U T O X Y E T H A N O L 0.063 0.00017 2674.82 110 300 6.12345E-05 24 26.45 
110-80-5 2 E T H O X Y E T H A N O L 4.819 0.01268 203012.92 110 300 0.004647559 24 2007.75 
111-15-9 2 E T H O X Y E T H Y L A C E T A T E 0.020 0.00005 840.85 110 300 1.92496E-05 24 8.32 
591-78-6 2 H E X A N O N E 0.162 0.00043 6844.84 110 300 0.000156698 24 67.69 
110-49-6 2 M E T H O X Y E T H Y L A C E T A T E 0.034 0.00009 1416.84 110 300 3.24357E-05 24 14.01 
95-48-7 2 methylphenol 0.002 0.00000 64.24 110 300 1.47075E-06 24 0.64 
109-86-4 2 M E T H O X Y E T H A N O L 0.097 0.00026 4095.84 110 300 9.37658E-05 24 40.51 
106-44-5 4 methylphenol 0.001 0.00000 22.76 110 300 5.2109E-07 24 0.23 
98-83-9 A METHYL S T Y R E N E 0.021 0.00006 881.92 110 300 2.01897E-05 24 8.72 
75-07-0 A C E T A L D E H Y D E 8.860 0.02330 373236.13 110 300 0.008544465 24 3691.21 
64-19-07 ACETIC ACID 0.131 0.00035 5528.18 110 300 0.000126556 24 54.67 
75-5-8 ACETONITRILE 0.774 0.00204 32606.93 110 300 0.000746468 24 322.47 
71-43-2 B E N Z E N E 0.944 0.00248 39752.43 110 300 0.000910049 24 393.14 
117-81-7 bis(2 ethylhexyl)phthalate 0.023 0.00006 976.31 110 300 2.23505E-05 24 9.66 
56-23-5 C A R B O N TETRACHLORIDE 1.242 0.00327 52332.25 110 300 0.001198038 24 517.55 
67-66-3 C H L O R O F O R M 2.126 0.00559 89557.23 110 300 0.002050227 24 885.70 

1319-77-3 CRESOL 0.007 0.00002 286.32 110 300 6.55481 E-06 24 2.83 
98-82-8 C U M E N E 0.044 0.00012 1851.05 110 300 4.23759E-05 24 18.31 
108-93-0 C Y C L O H E X A N O L 0.001 0.00000 58.87 110 300 1.3478E-06 24 0.58 
108-94-1 C Y C L O H E X A N O N E 0.046 0.00012 1944.69 110 300 4.45197E-05 24 19.23 
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Chicago Facility 
Vent Rate Shredding Tower & Fuels Blending Operation 

Saturated Cone, of Chemical Peak Operation 
CAS Number Constituent in displacement air Disp. Vent Chem- Cone. Hrs. of Total Chem 

i. lb/ lb/ mg/ Rate Rate at APCD, Oper. Loading 
lb mol air cu.ft.air cu.meter cfm cfm Ib/cu.ft.air hrs lb/day 

Column ID --> Y Z AA AB AC AD AE AF 
110-83-8 C Y C L O H E X E N E 2.537 0.00667 106868.21 110 300 0.002446525 24 1056.90 
542-92-7 Cyclopentadiene 6.015 0.01582 253398.29 110 300 0.005801027 24 2506.04 
84-74-2 di n butylphthalate 0.001 0.00000 38.51 110 300 8.81627E-07 24 0.38 
117-84-0 di n octylphthalate 0.023 0.00006 976.31 110 300 2.23505E-05 24 9.66 
108-83-8 DIISOBUTYL K E T O N E 0.031 0.00008 1288.35 110 300 2.9494E-05 24 12.74 
68-12-2 DIMETHYL FORMAMIDE 0.032 0.00009 1369.06 110 300 3.13417E-05 24 13.54 
131-11-3 dimethylphthalate 0.017 0.00004 716.71 110 300 1.64076E-05 24 7.09 
123-91-1 DIOXANE 0.352 0.00093 14821.78 110 300 0.000339314 24 146.58 
541-85-5 ETHYL AMYL K E T O N E 0.016 0.00004 692.56 110 300 1.58548E-05 24 6.85 
106-35-4 ETHYL BUTYL K E T O N E 0.016 0.00004 684.23 110 300 1.5664E-05 24 6.77 
60-29-7 ETHYL ETHER 5.663 0.01490 238570.33 110 300 0.005461572 24 2359.40 
56-81-5 G L Y C E R I N 0.000 0.00000 1.75 110 300 4.01608E-08 24 0.02 
67-72-1 H E X A C H L O R O E T H A N E 0.017 0.00005 725.54 110 300 1.66098E-05 24 7.18 
123-92-2 ISOAMYL A C E T A T E 0.639 0.00168 26903.99 110 300 0.000615911 24 266.07 
123-51-3 ISOAMYL A L C O H O L 0.025 0.00007 1046.32 110 300 2.39534E-05 24 10.35 
110-19-0 ISOBUTYL A C E T A T E 0.161 0.00042 6782.78 110 300 0.000155278 24 67.08 
78-59-1 I S O P H O R O N E 0.057 0.00015 2386.36 110 300 5.46307E-05 24 23.60 
108-21-4 I S O P R O P Y L A C E T A T E 0.531 0.00140 22361.07 110 300 0.00051191 24 221.15 
79-20-9 METHYL A C E T A T E 2.215 0.00583 93326.33 110 300 0.002136512 24 922 97 
108-11-2 METHYL AMYL A L C O H O L 0.062 0.00016 2595.26 110 300 5.9413E-05 24 25.67 
110-43-0 METHYL N AMYL K E T O N E 0.016 0.00004 684.23 110 300 1.5664E-05 24 6.77 
107-87-9 METHYL P R O P Y L K E T O N E 0.157 0.00041 6605.55 110 300 0.00015122 24 65.33 
75-09-2 M E T H Y L E N E CHLORIDE 4.476 0.01177 188540.59 110 300 0.004316245 24 1864.62 
123-86-4 N BUTYL A C E T A T E 0.248 0.00065 10463.00 110 300 0.000239529 24 103.48 
71-36-3 N BUTYL A L C O H O L 0.046 0.00012 1921.61 110 300 4.39914E-05 24 19.00 
98-95-3 N ITROBENZENE 0.002 0.00001 84.25 110 300 1.9288E-06 24 0.83 
109-66-0 P E N T A N E 6.557 0.01725 276235.60 110 300 0.00632384 24 2731.90 
108-95-2 P H E N O L 0.010 0.00003 422.22 110 300 9.66589E-06 24 4.18 

105-46-4 S E C BUTYL ACETATE 0.258 0.00068 10859.87 110 300 0.000248614 24 107.40 

78-92-2 S E C BUTYL A L C O H O L 0.138 0.00036 5812.16 110 300 0.000133057 24 57.48 
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Chicago Facility 
Vent Rate Shredding Tower & Fuels Blending Operation 

Saturated Cone, of Chemical Peak Operation 
CAS Number Constituent in displacement air Disp. Vent Chem. Cone. Hrs. of Total Chem 

lb/ lb/ mg/ Rate Rate at APCD, Oper. Loading 
lb mol air cu.ft.air cu.meter cfm cfm Ib/cu.ft.air hrs lb/day 

Column ID --> Y Z AA AB AC AD AE AF 
100-42-5 S T Y R E N E 0.061 0.00016 2559.04 110 300 5.85839E-05 24 25.31 
75-65-0 T E R T BUTYL A L C O H O L 0.343 0.00090 14445.42 110 300 0.000330698 24 142.86 
127-18-4 T E T R A C H L O R O E T H Y L E N E 0.183 0.00048 7721.58 110 300 0.000176769 24 76.36 
109-99-9 T E T R A H Y D R O F U R A N 1.632 0.00429 68766.04 110 300 0.001574256 24 680.08 
156-60-5 T R A N S 1,2 D ICHLOROETHYLENE 3.648 0.00959 153677.90 110 300 0.003518136 24 1519.83 
79-01-6 T R I C H L O R O E T H Y L E N E 0.771 0.00203 32482.22 110 300 0.000743613 24 321.24 
na 1,1' oxybis(2 methoxy) ethane 0.036 0.00009 1501.01 110 300 3.43625E-05 24 14.84 

78-87-5 1,2 D I C H L O R O P R O P A N E 0.055 0.00014 2313.29 110 300 5.29579E-05 24 22.88 
79-46-9 2 N I T R O P R O P A N E * 0.020 0.00005 859.44 110 300 1.9675E-05 24 8.50 
107-02-8 acrolein 0.473 0.00124 19912.60 110 300 0.000455858 24 196.93 
107-13-1 ACRYLONITRILE* 0.117 0.00031 4931.37 110 300 0.000112893 24 48.77 
107-18-6 ALLYL A L C O H O L 0.022 0.00006 944.27 110 300 2.1617E-05 24 9.34 
107-05-1 Allyl Chloride 0.410 0.00108 17254.29 110 300 0.000395001 24 170.64 
62-53-3 Aniline 0.001 0.00000 22.52 110 300 5.15602E-07 24 0.22 
91-59-8 b NAPTHAYLAMINE* 0.002 0.00000 69.27 110 300 1.58583E-06 24 0.69 
542-88-1 BIS (CHLOROMETHYL) ETHER* 0.100 0:00026 4220.02 110 300 9.66085E-05 24 41.73 
106-99-0 BUTADIENE* 1.253 0.00330 52785.69 110 300 0.001208419 24 522.04 
75-15-0 C A R B O N DISULFIDE* 0.415 0.00109 17487.33 110 300 0.000400336 24 172.95 
142-40-3 DIMETHYLAMINE 1.117 0.00294 47069.64 110 300 0.001077562 24 465.51 
50-00-00 F O R M A L D E H Y D E * 0.002 0.00001 98.78 110 300 2.26131E-06 24 0.98 
77-47-4 hexachlorocyclopenatadiene 0.016 0.00004 659.04 110 300 1.50873E-05 24 6.52 
302-01-2 hydrazine* 0.013 0.00003 555.29 110 300 1.27123E-05 24 5.49 
60-34-4 methylhydrazine 0.048 0.00013 2025.65 110 300 4.63731 E-05 24 20.03 
57-14-7 1,1 dimethylhydrazine 0.162 0.00043 6824.88 110 300 0.000156242 24 67.50 
75-01-4 vinyl chloride 1.257 0.00331 52950.63 110 300 0.001212195 24 523.67 
62-75-9 N nitrosodimethylamine 0.100 0.00026 4194.48 110 300 9.60238E-05 24 41.48 
74-90-8 hydrogen cyanide 0.793 0.00209 33411.21 110 300 0.00076488 24 330.43 
108-03-2 1 N I T R O P R O P A N E 0.009 0.00002 399.26 110 300 9.14017E-06 24 3.95 
71-41-0 1 pentanol 0.002 0.00000 73.24 110 300 1.67669E-06 24 0.72 

95-57-8 2 chlorophenol 0.001 0.00000 47.35 110 300 1.08395E-06 24 0.47 
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Chicago Facility 
Vent Rate Shredding Tower & Fuels Blending Operation 

Saturated Cone, of Chemical Peak Operation 
CAS Number Constituent in displacement air Disp. Vent Chem. Cone. Hrs. of Total Chem 

lb/ lb/ mg/ Rate Rate at APCD, Oper. Loading 
lb mol air cu.ft.air cu.meter cfm cfm Ib/cu.ft.air hrs lb/day 

Column ID --> Y Z AA AB AC AD AE AF 
91-57-6 2 methylnapthalene 0.000 0.00000 2.19 110 300 5.00758E-08 24 0.02 
109-89-7 DIETHYLAMINE 0.233 0.00061 9817.94 110 300 0.000224761 24 97.10 
79-10-7 acrylic acid 0.115 0.00030 4856.02 110 300 0.000111168 24 48.02 
83-32-9 acenaphthene 0.000 0.00000 0.73 110 300 1.67036E-08 24 0.01 
75-00-3 C H L O R O E T H A N E 0.232 0.00061 9774.81 110 300 0.000223774 24 96.67 
74-87-3 C H L O R O M E T H A N E 0.029 0.00008 1225.08 110 300 2.80458E-05 24 12.12 
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Clean Harbors, Inc. 
Chicago Facility 
Estimated Break-through Time Tank Farm and Metal wash System 

Total Adsorption Carbon Capacity Estimated 
CAS Number Constituent Mol. Wt. Loading Cap. by wt. per of Carbon Time Before 

to Carbon at 100 F Vessel Vessel Breakthrough 

per day i n % lbs lb chem in hrs 
Column ID --> O Al AJ AK AL AM 

124-18-5 Decane 142.29 22.88 33.80% 1800 608.4 638 
112-40-3 Dodecane 170 25.96 38.00% 1800 684 632 
1120-21-4 Undecane 156.35 24.48 37.30% 1800 671.4 658 
95-47-6 1,2 dimethyle benzene 106.17 68.58 44.20% 1800 795.6 278 
78-93-3 2, BUTANINE 72.1 2356.96 40.60% 1800 730.8 7 
108-10-1 4 methyl 2 pentanone 100.2 195.48 40.00% 1800 720 88 

67-64-1 A C E T O N E 58.08 4247.05 38.70% 1800 696.6 4 
108-90-7 C H L O R O B E N Z E N E 112.6 134.81 55.30% 1800 9954 177 

100-82-7 C Y C L O H E X A N E 84.16 2602.99 38.80% 1800 698.4 6 

64-17-5 ETHANOL 46.07 1108.17 39.40% 1800 709.2 15 

141-78-6 ETHYL A C E T A T E 88.1 2653.74 45.00% 1800 810 7 

100-41-4 ETHYL B E N Z E N E 106.17 104.74 43.70% 1800 786.6 180 

142-82-5 H E P T A N E 100.2 1462.42 34.20% 1800 615.6 10 
110-54-3 H E X A N E 86 17 3995.66 33.00% 1800 594 4 

78-83-1 ISOBUTYL A L C O H O L 74.12 390.14 40.70% 1800 732.6 45 
67-63-0 ISOPROPYL A L C O H O L 60.09 1073.15 39.20% 1800 705.6 16 
67-56-1 METHANOL 32.04 1554.21 38.90% 1800 700.2 11 
8030-30-6 NAPHTHA 127.08 137.34 49.90% 1800 898.2 157 
111-65-9 O C T A N E ' 114.23 157.35 35.30% 1800 635.4 97 
8052-41-3 S T O D D A R D S O L V E N T 127.08 137.34 49.90% 1800 898.2 157 
108-88-3 T O L U E N E 92.13 867.45 43.30% 1800 779.4 22 
8006-64-2 TURPENTINE 136 1051.91 36.40% 1800 655.2 15 

1330-20-7 X Y L E N E S 106.17 12493 43.70% 1800 786.6 151 

611-14-3 1 ethyl 2 methyl benzene 120.2 27.90 38.70% 1800 . 696.6 599 

108-67-8 1,3,5 trimethyl benzene 120.21 27.90 38.70% 1800 696.6 599 
584-94-1 2,3 dimethyl hexane 114.23 112.45 25.40% 1800 457.2 98 
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Chicago Facility 
Estimated Break-through Time Tank Farm and Metal wash System 

Total Adsorption Carbon Capacity Estimated 

CAS Number Constituent Mol. Wt. Loading Cap. by wt. per of Carbon Time Before 
to Carbon at 100F Vessel Vessel Breakthrough 
per day in% lbs lb chem in hrs 

Column ID --> D Al AJ AK AL AM 
589-34-4 3 methyl hexane 120.21 283.99 28.40% 1800 511.2 43 

96-14-0 3 methyl pentane 86.18 272.11 23.70% 1800 426.6 38 

103-65-1 propyl benzene 120.21 28.34 36.60% 1800 658.8 558 
75-34-3 1,1 D ICHLOROETHANE 98.97 1032.93 42.80% 1800 770.4 18 

540-59-0 1,1 D ICHLOROETHYLENE 96.95 974.96 36.70% 1800 660.6 16 
71-55-6 1,1,1 T R I C H L O R O E T H A N E 133.42 623.07 49.90% 1800 898.2 35 

630-20-6 1,1,1,2 T E T R A C H L O R O E T H A N E 167.85 20.03 68.00% 1800 1224 1466 
76-13-1 1,1,2 TRICHLORO 1,2,2 TR IFLUOROETHANE 187.38 667.74 56.80% 1800 1022.4 37 

79-00-5 1,1,2 T R I C H L O R O E T H A N E 133.4 36.36 54.00% 1800 " 972 642 
79-34-5 1,1,2,2 T E T R A C H L O R O E T H A N E 167.85 6.52 61.40% 1800 1105.2 4069 

107-06-2 1,2 DICHLOROETHANE 98.97 402.66 45.90% 1800 826.2 49 
111-76-2 2 B U T O X Y E T H A N O L 118.2 850.60 47.20% 1800 849.6 24 
110-80-5 . 2 E T H O X Y E T H A N O L : 90.14 10.50 30.10% 1800 541.8 1239 
111-15-9 2 ETHOXYETHYL A C E T A T E 132.18 3.41 20.90% 1800 376.2 2648 
591-78-6 2 H E X A N O N E 100.18 27.76 24.50% 1800 441 381 
110-49-6 2 M E T H O X Y E T H Y L A C E T A T E 118.13 14.25 24.80% 1800 446.4 752 

95-48-7 2 methylphenol 108.14 0.26 45.70% 1800 822.6 75798 
109-86-4 2 M E T H O X Y E T H A N O L 76^11 16.61 32.20% 1800 579.6 838 
106-44-5 4 methylphenol 108.1 0.09 24.10% 1800 433.8 112723 
98-83-9 A METHYL S T Y R E N E 118 3.58 35.10% 1800 631.8 4240 
75-07-0 A C E T A L D E H Y D E 44 1513.53 26.20% 1800 471.6 7 
64-19-07 ACETIC ACID 60.05 22.42 34.50% 1800 621 665 
75-5-8 ACETONITRILE 41.05 382.52 26.10% 1800 469.8 29 

71-43-2 B E N Z E N E 78.11 456.79 35.30% 1800 635.4 33 

117-81-7 bis(2 ethylhexyl)phthalate 390.54 3.96 53.20% 1800 957.6 5805 

56-23-5 C A R B O N TETRACHLORIDE 153.84 566.76 56.10% 1800 1009.8 43 

67-66-3 C H L O R O F O R M 119.39 930.59 53.00% 1800 954 25 

1319-77-3 C R E S O L 108.13 4.93 48.70% 1800 876.6 4263 

98-82-8 C U M E N E 120.2 7.51 36.70% 1800 660.6 2112 
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Chicago Facility 
Est imated Break- through T i m e Tank Farm and Metal wash System 

Total Adsorption Carbon Capacity Estimated 
CAS Number Constituent Mol. Wt. Loading Cap. by wt. per of Carbon Time Before 

to Carbon at 100 F Vessel Vessel Breakthrough 
per day in% lbs lb chem in hrs 

Column ID --> D Al AJ AK AL AM 
108-93-0 C Y C L O H E X A N O L 100.2 0.24 38.80% 1800 698.4 70224 
108-94-1 C Y C L O H E X A N O N E 98.2 7.76 37.80% 1800 680.4 2104 
110-83-8 C Y C L O H E X E N E 82 15 433.37 29.50% 1800 531 29 
542-92-7 Cyclopentadiene 66.1 1027.57 28.10% 1800 505.8 12 
84-74-2 di n butylphthalate 278.38 0.16 53.20% 1800 957.6 147164 
117-84-0 di n octylphthalate 390.54 3.96 53.20% 1800 957.6 5805 

108-83-8 DIISOBUTYL K E T O N E 142.23 14.18 22.30% 1800 401.4 679 
68-12-2 DIMETHYL FORMAMIDE 73.09 5.55 35.50% 1800 639 2762 

131-11-3 dimethylphthalate 194.2 2,91 53.20% 1800 957.6 7908 
123-91-1 DIOXANE 88.1 213.27 39.40% 1800 709.2 80 
541-85-5 ETHYL AMYL K E T O N E 128.24 2.81 27.20% 1800 489.6 4184 
106-35-4 ETHYL BUTYL K E T O N E 114.21 2.77 27.20% 1800 489.6 4235 

60-29-7 ETHYL ETHER 74.12 979.80 27.60% 1800 496.8 12 

56-81-5 G L Y C E R I N 92.11 0.01 20.00% 1800 360 1214518 

67-72-1 H E X A C H L O R O E T H A N E 236.72 2.94 47.20% 1800 849.6 6930 
123-92-2 ISOAMYL A C E T A T E 130.18 40.12 26.20% 1800 471.6 282 

123-51-3 ISOAMYL A L C O H O L 88.15 21.50 32.50% 1800 585 653 

110-19-0 ISOBUTYL A C E T A T E 116.16 97.15 29.50% 1800 531 131 

78-59-1 I S O P H O R O N E 138.2 9.68 43.30% 1800 779.4 1933 

108-21-4 ISOPROPYL A C E T A T E 102.15 288.76 34.00% 1800 612 51 
79-20-9 METHYL A C E T A T E 74.08 959.37 33.20% 1800 597.6 15 

108-11-2 METHYL AMYL A L C O H O L 102.18 39.50 33.30% 1800 599.4 364 

110-43-0 METHYL N A M Y L K E T O N E 114.21 2.77 27.20% 1800 489.6 4235 
107-87-9 METHYL P R O P Y L K E T O N E 86.15 108.56 24.10% 1800 433.8 96 

75-09-2 M E T H Y L E N E CHLORIDE 84.94 1877.22 39.80% 1800 716.4 9 

123-86-4 N BUTYL A C E T A T E 116.18 42.43 33.80% 1800 608.4 344 

71-36-3 N BUTYL A L C O H O L 74.12 7.79 31.30% 1800 563.4 1735 

98-95-3 N ITROBENZENE 123.1 0.34 48.60% 1800 874.8 61446 

109-66-0 P E N T A N E 72015 2538.62 25.60% 1800 460.8 4 
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Chicago Facility 
Estimated Break-through Time Tank Farm and Metal wash System 

Total Adsorption Carbon ' ' Capacity Estimated 
CAS Number Constituent Mol. Wt. Loading Cap. by wt. per of Carbon Time Before 

to Carbon at 100 F Vessel Vessel Breakthrough 

per day in % lbs lb chem in hrs 
Column ID --> D Al AJ AK AL AM 

108-95-2 P H E N O L 94.11 4.85 48.10% 1800 865.8 4283 

105-46-4 S E C BUTYL A C E T A T E 116.18 140.16 38.50% 1800 693 119 

78-92-2 S E C BUTYL A L C O H O L 74.12 104.34 31.20% 1800 561.6 129 

100-42-5 S T Y R E N E 104.15 10.38 38.30% 1800 689.4 1594 

75-65-0 T E R T BUTYL A L C O H O L 74.12 234.59 30.20% 1800 543.6 56 

127-18-4 T E T R A C H L O R O E T H Y L E N E 165.83 31.31 62.90% 1800 1132.2 868 

109-99-9 T E T R A H Y D R O F U R A N 72.12 279.69 33.50% 1800 603 52 

156-60-5 T R A N S 1,2 D ICHLOROETHYLENE 96.95 1434.58 45.50% 1800 819 14 

79-01-6 T R I C H L O R O E T H Y L E N E 131.4 386.72 54.80% 1800 986.4 61 

na 1,1' oxybis(2 methoxy) ethane 134.12 16.18 20.00% 1800 360 534 

78-87-5 1,2 D I C H L O R O P R O P A N E 112.99 26.45 20.00% 1800 360 327 

79-46-9 2 N I T R O P R O P A N E * 89.09 10.53 20.00% 1800 360 821 

107-02-8 acrolein 56.1 193.09 20.00% 1800 360 45 

107-13-1 ACRYLONITRILE* 53.06 58.58 20.00% 1800 360 147 

107-18-6 ALLYL A L C O H O L 76.53 14.76 20.00% 1800 360 585 

107-05-1 Allyl Chloride 56.53 160.81 20.00% 1800 360 54 

62-53-3 Aniline 93.1 0.09 20.00% 1800 360 94607 

91-59-8 b NAPTHAYLAMINE* 143.2 0.28 20.00% 1800 360 30757 

542-88-1 BIS (CHLOROMETHYL) ETHER* 114.96 17.11 20.00% 1800 360 505 

106-99-0 BUTADIENE* 54.1 214.05 20.00% 1800 360 40 

75-15-0 C A R B O N DISULFIDE* 76.13 164.52 20.00% 1800 360 53 

142-40-3 DIMETHYLAMINE 45.08 190.88 20.00% 1800 360 45 

50-00-00 F O R M A L D E H Y D E * 30.03 1.27 20.00% 1800 360 6786 

77-47-4 hexachlorocyclopenatadiene 272.7 2.67 20.00% 1800 360 3233 

302-01-2 hydrazine* 32.05 8.13 20.00% 1800 360 1062 

60-34-4 methylhydrazine 46.09 26.30 20.00% 1800 360 329 

57-14-7 1,1 dimethylhydrazine 60.1 27.68 20.00% 1800 360 312 

75-01-4 vinyl chloride 62.5 214.72 20.00% 1800 360 40 
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Chicago Facility 
Estimated Break-through Time Tank Farm and Metal wash System 

Total Adsorption Carbon Capacity Estimated 
CAS Number Constituent Mol. Wt. Loading Cap. by wt. per of Carbon Time Before 

to Carbon at 100 F Vessel " Vessel Breakthrough 
per day i n % lbs lb chem in hrs 

Column ID -> D Al AJ AK AL . AM 
62-75-9 N nitrosodimethylamine 74.1 17.01 20.00% 1800 360 508 

74-90-8 hydrogen cyanide 27.03 316.68 20.00% 1800 360 27 

108-03-2 1 N I T R O P R O P A N E 89.09 1.62 20.00% 1800 360 5335 

71-41-0 1 pentanol 88.15 0.30 20.00% 1800 360 29045 

95-57-8 2 chlorophenol 128.56 0 19 20.00% 1800 360 45104 
91-57-6 2 methylnapthalene 142.2 0.01 20.00% 1800 360 1031606 
109-89-7 DIETHYLAMINE 73.14 39.81 20.00% 1800 360 217 
79-10-7 acrylic acid 72.06 19.69 20.00% 1800 360 439 
83-32-9 acenaphthene 154.21 0.00 20.00% 1800 360 2863247 

75-00-3 C H L O R O E T H A N E 64.52 39.64 20.00% 1800 360 218 

74-87-3 C H L O R O M E T H A N E 50.49 4.97 20.00% 1800 360 1739 
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Clean Harbors, Inc. 
Chicago Facility 
Estimated Break-through Time Shredding Tower and Fuels blending operation 

Adsorption Carbon Capacity Estimated 

CAS Number Constituent Mol. Wt. Total Chem Capacity per of Carbon Time Before 
Loading by weight Vessel Vaessel Breakthrough 
lb/day in% lbs lb chem in hrs 

Column ID --> D AF AG AH Al AJ 
124-18-5 Decane 142.29 55.80 32.30% 1800 581.4 250 
112-40-3 Dodecane 170 63.31 38.00% 1800 684 259 

1120-21-4 Undecane 156.35 59.71 36.00% 1800 648 260 

95-47-6 1,2 dimethyle benzene 106.17 167.25 40.20% 1800 723 6 104 
78-93-3 2, BUTANINE 72.1 2060.39 33.10% 1800 595.8 7 

108-10-1 4 methyl 2 pentanone 100.2 476.74 35.60% 1800 640.8 32 

67-64-1 A C E T O N E 58.08 4088.23 27.60% 1800 496.6 3 

108-90-7 C H L O R O B E N Z E N E 112.6 328.77 49.20% 1800 885.6 65 

100-82-7 C Y C L O H E X A N E 84.16 2379.83 31.90% 1800 574.2 6 

64-17-5 ETHANOL 46.07 721.08 30.00% 1800 540 18 

141-78-6 ETHYL A C E T A T E 88.1 2235.06 39.30% 1800 707.4 8 

100-41-4 ETHYL B E N Z E N E 106.17 255.44 39.60% 1800 712 8 67 

142-82-5 H E P T A N E 100.2 1216.59 30.40% 1800 547.2 11 

110-54-3 H E X A N E 86.17 3736.90 28.40% 1800 511.2 3 

78-83-1 ISOBUTYL A L C O H O L 74.12 237.43 36.60% 1800 658.8 67 

67-63-0 I S O P R O P Y L A L C O H O L 60.09 710.57 32.80% 1800 590.4 20 

67-56-1 METHANOL 32.04 1182.78 24.00% 1800 432 9 

8030-30-6 NAPHTHA 127.08 253.91 49.90% 1800 898.2 85 
111-65-9 O C T A N E . 114.23 48.17 24.50% 1800 441 220 
8052-41-3 S T O D D A R D SOLVENT 127.08 253.91 49.90% 1800 898.2 85 
108-88-3 T O L U E N E 92.13 649.80 38.50% 1800 693 26 
8006-64-2 TURPENTINE 136 1593.78 36.40% 1800 655.2 10 
1330-20-7 X Y L E N E S 106.17 304.68 40.20% 1800 723.6 57 

611-14-3 1 ethyl 2 methyl benzene 120.2 68.04 36.30% 1800 653.4 230 

108-67-8 1,3,5 trimethyl benzene 120.21 13.97 36.30% 1800 653.4 1123 

584-94-1 2,3 dimethyl hexane 114.23 131.78 22.90% 1800 4 1 2 2 75 
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Chicago Facility 
Estimated Break-through Time Shredding Tower and Fuels blending operation 

Adsorption Carbon Capacity Estimated 
C A S Number Constituent Mol. Wt. Total Chem Capacity per of Carbon Time Before 

Loading by weight Vessel Vaessel Breakthrough 
lb/day i n % lbs lb chem in hrs 

Column ID --> O AF AG AH Al AJ 
589-34-4 3 methyl hexane 120.21 411.83 25.50% 1800 459 27 

96-14-0 3 methyl pentane 86 18 663.62 20.70% 1800 372.6 13 
103-65-1 propyl benzene 120.21 69.12 34.30% 1800 617.4 214 
75-34-3 1,1 D ICHLOROETHANE 98.97 1015.98 35.00% 1800 630 15 

540-59-0 1,1 D ICHLOROETHYLENE 96.95 931.95 29.70% 1800 534.6 14 
71-55-6 1,1,1 T R I C H L O R O E T H A N E 133.42 573.95 43.00% 1800 774 32 

630-20-6 1.1,1.2 T E T R A C H L O R O E T H A N E 167.85 48.86 62.60% 1800 1126.8 553 

76-13-1 1,1,2 TRICHLORO 1,2,2 TRIFLUOROETHANE 187.38 1628.50 48.20% 1800 867.6 13 

79-00-5 1,1,2 T R I C H L O R O E T H A N E 133.4 88.67 47.70% 1800 858 6 232 

79-34-5 1,1,2,2 T E T R A C H L O R O E T H A N E 167.85 15.90 56.90% 1800 1024.2 1546 

107-06-2 1,2 D ICHLOROETHANE 98.97 358.97 38.20% 1800 687.6 46 

111-76-2 2 B U T O X Y E T H A N O L 118.2 26.45 47.20% 1800 849.6 771 

110-80-5 2 E T H O X Y E T H A N O L 90.14 2007.75 27.20% 1800 489.6 6 

111-15-9 2 E T H O X Y E T H Y L A C E T A T E 132.18 8.32 19.10% 1800 343.8 992 

591-78-6 2 H E X A N O N E 100.18 67.69 21.70% 1800 390.6 138 

110-49-6 2 M E T H O X Y E T H Y L A C E T A T E 118.13 14.01 22.50% 1800 405 694 

95-48-7 2 methylphenol 108.14 0.64 44.70% 1800 804.6 30393 
109-86-4 2 M E T H O X Y E T H A N O L 76.11 40.51 29.00% 1800 522 309 

106-44-5 4 methylphenol 108.1 0.23 46.10% 1800 829.8 88468 
98-83-9 A METHYL S T Y R E N E 118 8.72 32.60% 1800 586.8 1615 

75-07-0 A C E T A L D E H Y D E 44 3691.21 17.20% 1800 309.6 2 

64-19-07 ACETIC ACID 60.05 54.67 26.80% 1800 482.4 212 
75-5-8 ACETONITRILE 41.05 322.47 17.90% 1800 322.2 24 

71-43-2 B E N Z E N E 78.11 393.14 30.40% 1800 547.2 33 
117-81-7 bis(2 ethylhexyl)phthalate 390.54 9.66 53.20% 1800 957.6 2380 

56-23-5 C A R B O N TETRACHLORIDE 153.84 517.55 48.90% 1800 880.2 41 

67-66-3 C H L O R O F O R M 119.39 885.70 43.80% 1800 788.4 21 

1319-77-3 C R E S O L 108.13 2.83 46.70% 1800 840.6 7125 

98-82-8 C U M E N E 120.2 18.31 34.30% 1800 617.4 809 
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Chicago Facility 
Estimated Break-through Time Shredding Tower and Fuels blending operation 

Adsorption Carbon Capacity Estimated 

CAS Number Constituent Mol. Wt. Total Chem Capacity per of Carbon Time Before 
Loading by weight Vessel Vaessel Breakthrough 
lb/day in % lbs lb chem in hrs 

Column ID --> O AF AG AH Al AJ 
108-93-0 C Y C L O H E X A N O L 100.2 0.58 40.30% 1800 725.4 29901 
108-94-1 C Y C L O H E X A N O N E 98.2 19.23 33.90% 1800 610.2 761 

110-83-8 C Y C L O H E X E N E 82.15 105690 24.70% 1800 444.6 10 
542-92-7 Cyclopentadiene 66.1 2506.04 23.20% 1800 417.6 4 
84-74-2 di n butylphthalate 278.38 0.38 53.20% 1800 957.6 60343 
117-84-0 di n octylphthalate 390.54 9.66 53.20% 1800 957.6 2380 
108-83-8 DIISOBUTYL KETONE 142.23 12.74 19.80% 1800 356.4 671 
68-12-2 DIMETHYL FORMAMIDE 73.09 13.54 31.20% 1800 561.6 995 

131-11-3 dimethylphthalate 194.2 7.09 53.20% 1800 957.6 3242 
123-91-1 DIOXANE 88.1 146.58 33.30% 1800 599.4 98 
541-85-5 ETHYL AMYL KETONE 128.24 6.85 25.70% 1800 462.6 1621 
106-35-4 ETHYL BUTYL K E T O N E 114.21 6.77 25.70% 1800 462.6 1641 

60-29-7 ETHYL ETHER 74.12 2359.40 22.50% 1800 405 4 
56-81-5 G L Y C E R I N 92.11 0.02 20.00% 1800 360 497998 
67-72-1 H E X A C H L O R O E T H A N E 236.72 7.18 44.50% 1800 801 2679 
123-92-2 ISOAMYL A C E T A T E 130.18 266.07 23.30% 1800 419.4 38 
123-51-3 ISOAMYL A L C O H O L 88.15 10.35 30.70% 1800 552.6 1282 
110-19-0 ISOBUTYL A C E T A T E 116.16 67.08 26.00% 1800 468 167 
78-59-1 I S O P H O R O N E 138.2 23.60 40.80% 1800 734.4 747 
108-21-4 I S O P R O P Y L A C E T A T E 102.15 221.15 29.70% 1800 534.6 58 
79-20-9 M E T H Y L A C E T A T E 74.08 922.97 26.20% 1800 . 471.6 12 
108-11-2 M E T H Y L AMYL A L C O H O L 102.18 25.67 30.50% 1800 549 513 
110-43-0 M E T H Y L N AMYL K E T O N E 114.21 6.77 25.70% 1800 462.6 1641 
107-87-9 M E T H Y L P R O P Y L KETONE 86.15 65.33 20.20% 1800 363.6 134 
75-09-2 M E T H Y L E N E CHLORIDE 84.94 1864.62 27.80% 1800 500.4 6 
123-86-4 N BUTYL A C E T A T E 116.18 103.48 30.90% 1800 556.2 129 

71-36-3 N BUTYL A L C O H O L 74.12 19.00 28.80% 1800 518.4 655 

98-95-3 N ITROBENZENE 1231 0.83 45.80% 1800 824.4 23745 
109-66-0 P E N T A N E 72015 2731 90 21.30% 1800 383.4 3 
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Chicago Facility 
Estimated Break-through Time Shredding Tower and Fuels blending operation 

Adsorption Carbon Capacity Estimated 
CAS Number Constituent Mol. Wt. Total Chem Capacity per of Carbon Time Before 

Loading by weight Vessel Vaessel Breakthrough 
lb/day i n % lbs lb chem in hrs 

Column ID --> D AF AG AH Al AJ 
108-95-2 P H E N O L 94.11 4.18 46.10% 1800 829.8 4769 

105-46-4 S E C BUTYL A C E T A T E 116.18 107.40 34.90% 1800 628.2 140 
78-92-2 S E C BUTYL A L C O H O L 74.12 57.48 28.20% 1800 507.6 212 

100-42-5 S T Y R E N E 104 15 25.31 35.40% 1800 637.2 604 
75-65-0 T E R T BUTYL A L C O H O L 74.12 142.86 26.90% 1800 484.2 81 
127-18-4 T E T R A C H L O R O E T H Y L E N E 165.83 76.36 56.60% 1800 1018.8 320 
109-99-9 T E T R A H Y D R O F U R A N 72.12 680.08 27.10% 1800 487.8 17 
156-60-5 T R A N S 1,2 D ICHLOROETHYLENE 96.95 1519.83 36.70% 1800 660.6 10 
79-01-6 T R I C H L O R O E T H Y L E N E 131.4 321.24 47.00% 1800 846 63 

na 1,1' oxybis(2 methoxy) ethane 134.12 14.84 20.00% 1800 360 582 

78-87-5 1,2 D I C H L O R O P R O P A N E 112.99 22.88 20.00% 1800 360 378 

79-46-9 2 N I T R O P R O P A N E * 89.09 8.50 20.00% 1800 360 1017 

107-02-8 acrolein 56.1 196.93 20.00% 1800 360 44 

107-13-1 ACRYLONJTRILE* 53.06 48.77 20.00% 1800 360 177 

107-18-6 ALLYL A L C O H O L 76.53 9.34 20.00% 1800 360 925 

107-05-1 Allyl Chloride 56.53 170.64 20.00% 1800 360 51 
62-53-3 Aniline 93.1 0.22 20.00% 1800 360 38790 

91-59-8 b NAPTHAYLAMINE* 143 2 0.69 20.00% 1800 360 12612 
542-88-1 BIS (CHLOROMETHYL) ETHER* 114.96 41.73 20.00% 1800 360 207 

106-99-0 BUTADIENE* 54 1 522.04 20.00% 1800 360 17 

75-15-0 C A R B O N DISULFIDE* 76.13 172.95 20.00% 1800 360 50 

142-40-3 DIMETHYLAMINE 45.08 465.51 20.00% 1800 360 19 

50-00-00 F O R M A L D E H Y D E * 30.03 0.98 20.00% 1800 360 8844 

77-47-4 hexachlorocyclopenatadiene 272.7 6.52 20.00% 1800 360 1326 

302-01-2 hydrazine* 32.05 5.49 20.00% 1800 360 1573 

60-34-4 methylhydrazine 46.09 20.03 20.00% 1800 360 431 

57-14-7 1,1 dimethylhydrazine 60.1 67.50 20.00% 1800 360 128 

75-01-4 vinyl chloride 62.5 523.67 20.00% 1800 360 16 
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Chicago Facility 
Estimated Break-through Time Shredding Tower and Fuels blending operation 

Adsorption Carbon Capacity Estimated 
CAS Number Constituent Mol. Wt. Total Chem Capacity per of Carbon Time Before 

Loading by weight Vessel Vaessel Breakthrough 
lb/day in % lbs lb chem in hrs 

Column ID --> D AF AG AH Al AJ 
62-75-9 N nitrosodimethylamine 74.1 41.48 20.00% 1800 360 208 
74-90-8 hydrogen cyanide 27.03 330.43 20.00% 1800 360 26 
108-03-2 1 N ITROPROPANE 89.09 3.95 20.00% 1800 360 2188 
71-41-0 1 pentanol 88.15 0.72 20.00% 1800 360 11928 
95-57-8 2 chlorophenol 128.56 0.47 20.00% 1800 360 18451 

91-57-6 2 methylnapthalene 142.2 0.02 20.00% 1800 360 399394 
109-89-7 DIETHYLAMINE 73.14 97.10 20.00% 1800 360 89 
79-10-7 acrylic acid 72.06 48.02 20.00% 1800 360 180 

83-32-9 acenaphthene 154.21 0.01 20.00% 1800 360 1197348 
75-00-3 C H L O R O E T H A N E 64.52 96.67 20.00% 1800 360 89 

74-87-3 C H L O R O M E T H A N E 50.49 12.12 20.00% 1800 360 713 
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POTENTIAL, PATHWAYS OF EXPOSURE TO HUMANS OR ENVIRONMENTAL RECEPTORS 

CH3I b e l i e v e s t t t a t o p e r a t i n g the b u l k l i q u i d flammable t a n k f a r m , t r u c k 
l o a d i n g / u n l o a d i n g pad, hazardous waste s h r e d d i n g sustem, and me t a l w a s h i n g 
system w i l l p r e s e n t the same minimal l e v e l of p o t e n t i a l exposure to humans and 
the environment as o t h e r o p e r a t i o n s at the f a c i l i t y (e.g., waste 
c o n s o l i d a t i o n , w a s t e s t a b i l i z a t i o n , f u e l s b l e n d i n g , l a b pack pour o f f , e t c . ) . 
A number of o f f - s i t e p e r s o n n e l o r the environment t o o r g a n i c l i q u i d , 
s e m i - s o l i d and s t o l i d m a t e r i a l s p r o c e s s e d i n the o p e r a t i o n . These f a c t o r s and 
the types of m a t e r i a l to be managed and t h e p o t e n t i a l exposurepathways, 
e n v i r o n m e n t a l r e c e p t o r s and magnitude and n a t u r e o f exposures a r e d i s c u s s e d 
below. 

(1) WASTES TO) BE MANAGED 

CHSI w i l l use true S h r e d d i n g System t o manage hazardous waste o r g a n i c l i q u i d , 
s e m i - s o l i d and s o l i d and o t h e r hazardous wastes i n c o n t a i n e r s . CHSI r e c e i v e s 
m a t e r i a l such a s l a t e x p a i n t , o i l - b a s e d p a i n t , f u e l s , s o l v e n t s , 
n c n - s o l v e n t t h i n r a e r s , l a c q u e r s , s h e l l a c s , and o t h e r o r g a n i c m a t e r i a l s . These 
m a t e r i a l s ' w i l l c o n t a i n a v a r i e t y of o r g a n i c and i n o r g a n i c compounds. The 
tv o e s of c h e m i c a l c o n s t i t u e n t s and t h e i r c o n c e n t r a t i o n s w i l l v a r y based on the 
type of o r g a n i c l i q u i d , s e m i - s o l i d and s o l i d t h a t i s managed. 

Because of the- w i d e v a r i a b i l i t y i n the t y p e s o f c h e m i c a l s t o be managed and 
t: e i r c o n c e n t r a t i o n s , f o r the purposes of t h i s document, CHSI assumed a "worst 
rise" s c e n a r i o . The assumptions t h a t were made i n c l u d e : 

* O r g a n i c m a t e r i a l s to' be managed i n the u n i t would be s i m i l a r t c 
t h o s e wastes a l r e a d y b e i n g managed i n CHSI's on g o i n g f u e l s 
b l e n d i n g o p e r a t i o n s ,-

* Orgjanic m a t e r i a l s t o be managed would c o n s i s t p r i m a r i l y o f 
v o l a t i l e o r g a n i c compounds (VOCs). I n g e n e r a l , VOCs would be 
moire l i k e l y v o l a t i l i z e t han o t h e r o r g a n i c o r i n o r g a n i c 
c o n s t i t u e n t s compounds t h e r e b y p r e s e n t i n g a worst 
c a s e s c e n a r i o when c o n s i d e r i n g t h e p o t e n t i a l i m p a c t s a s s o c i a t i n g 
w i t h i n h a l a t i o n . 

* CHSI used the r e s u l t s of an a n a l y s i s performed by C a r l s o n 
E n v i r o n m e n t a l , Inc. ( E v a l u a t i o n o f P o t e n t i a l Hazardous M a t e r i a l 
Emergencies t h r o u g h A t m o s p h e r i c T r a n s p o r t from the C u r r e n t and 
P r o p o s e d C l e a n Harbors F a c i l i t y , C h i c a g o, I l l i n o i s ) as p a r t of. 
i t s assessment of p o t e n t i a l o f f - s i t e a i r i m p a c t s . As p a r t o f 
C a r l s o n ' s assessment, i t assumed a number o f o r g a n i c compounds 
p r e s e n t i n t y p i c a l o n - s i t e o p e r a t i o n s . CHSI used t h e l i s t o f 
o r g a n i c compound's d e v e l o p e d by C a r l s o n as t h e r e p r e s e n t a t i v e 
w o r s t case of the type of compounds t h a t c o u l d l i k e l y be found i n 
t h e o g a n i c m a t e r i a l . ' The l i s t o f c h e m i c a l compounds es p r o v i d e d 
i n T a b l e A; and 

* P o t e n t i a l pathways and i m p a c t s c o n s i d e r e d normal o p e r a t i o n o f the 
u n i t and s p i l l e v e n t s . 



v 2) POTENTIAL PATHWAYS OF HUMAN EXPOSURE 

CHSI c o n s i d e r e d t h r e e (3) d i f f e r e n t s c e n a r i o s when a s s e s s i n g p o t e n t i a l human 
exposures: (1) o n - s i t e worker o p e r a t i n g / w o r k i n g s h r e d d i n g / m e t a l w a s h i n g 
operations,- (2) o n - s i t e worker w o r k i n g i m m e d i a t e l y o u t s i d e the o p e r a t i n g 
a r e a s ; and (3) p e r s o n l o c a t e d o f f - s i t e . 

The t y p i c a l p o t e n t i a l pathways o f human exposure f o r t h i s a c t i v i t y c o u l d 
i n c l u d e : 

* A d s o r p t i o n of o r g a n i c m a t e r i a l t h r o u g h d i r e c t c o n t a c t w i t h t h e 
s k i n , eyes, e t c . ( d i r e c t a d s o r p t i o n ) o r a d s o r p t i o n by c o n t a c t 
w i t h o r g a n i c ( i n d i r e c t a d s o r p t i o n ) 

* I n g e s t i o n of o r g a n i c m a t e r i a l ( d i r e c t i n g e s t i o n ) o r i n g e s t i o n of 
s o i l , groundwater o r s u r f a c e water c o n t a m i n a t e d w i t h o r g a n i c 
( i n d i r e c t a d s o r p t i o n ) 

* I n h a l a t i o n o f vapors a s s o c i a t e d w i t h the management o f o r g a n i c 
m a t e r i a l s 

These human exposure pathways were e v a l u a t e d f o r each of t h r e e (3 ) 
s c e n a r i o s . The r e s u l t s of t h i s assessment a r e p r o v i d e d below. 

(A) On-site Worker at the Can Compactor 

Adsorption 
_,ike t h e wa s t e management a c t i v i t i e s a l r e a d y t a k i n g p l a c e a t CHSI, a l l 
employees w o r k i n g a t t h e s h r e d d i n g / m e t a l w o r k i n g o p e r a t i o n s ' w i l l wear the 
a p p r o p r i a t e p e r s o n n e l p r o t e c t i v e equipment (PPE) f o r the m a t e r i a l s b e i n g 
managed and t h e o p e r a t i o n s t o be performed. This.equipment w i l l i n c l u d e : 
hard h a t ; s a f e t y g l a s s e s ; s t e e l t o e d shoes; Tyvek s u i t ; and f u l l f a c e , 
c a r t r i d g e r e s p i r a t o r o r s e l f c o n t a i n e d b r e a t h i n g a p p a r a t u s (SCBA). The 
s e l e c t i o n o f t h e a p p r o p r i a t e r e s p i r a t o r c a r t r i d g e w i l l be based on the t y o e s 
o f waste b e i n g managed (e.g., v o l a t i l e o r g a n i c compounds). 

A l l moving p a r t s o f the s h r e d d e r and m e t a l w a s h i n g u n i t s w i l l be e n c l o s e d , 
making the u n i t s s a f e t o o p e r a t e . 

U s i n g the a p p r o p r i a t e PPE, f o l l o w i n g CHSI's e x i s t i n g s t a n d a r d o p e r a t i o n 
p r o c e d u r e s f o r donning and d o f f i n g PPE and p e r s o n a l and eqipment 
d e c o n t a m i n a t i o n w i l l p r e v e n t o r s i g n i f i c a n t l y m i n i m i z e any worker exposure t o 
o r c o n t a c t w i t h o r g a n i c m a t e r i a l s t o be managed i n the s h r e d d i n g / m e t a l w a s h i n g 
o p e r a t i o n s v i a a d s o r p t i o n pathways. In the. u n l i k e l y e v e n t . o r g a n i c m a t e r i a l s 
came i n t o c o n t a c t w i t h an employees s k i n , eyes, e t c . the employee would 
i m m e d i a t e l y w a s h / f l u s h the a f f e c t e d a r e a w i t h w a t e r and/or and a p p r o p r i a t e 
c l e a n e r ( e . g . , s o a p ) . The employee would t h e n be d i r e c t e d t o seek p r o p e r 
m e d i c a l a t t e n t i o n o f f - s i t e , i f a p p r o p r i a t e . 

In a d d i t i o n t o c o n t a c t w i t h o r g a n i c m a t e r i a l d u r i n g normal, r o u t i n e a c t i v i t i e 
a s s o c i a t e d w i t h o p e r a t i n g the s h r e d d i n g and m e t a l w a s h i n g systems, c o n t a c t 
d u r i n g n o n - r o u t i n e a c t i v i t i e s ( i . e . , s p i l l s ) must a l s o be c o n s i d e r e d . I n t h e 
event o f a s p i l l of o r g a n i c m a t e r i a l w i t h i n the b u i l d i n g , the s p i l l w i l l be 
^leaned up by p e r s o n n e l w e a r i n g the a p p r o p r i a t e PPE to m i n i m i z e the p o t e n t i a l 



( ^ . o r c o n t a c t w i t h c o n t a m i n a n t s . 

Ingestion 
A l l workers i n v o l v e d w i t h hazardous waste management a c t i v i t i e s have been 
t r a i n e d i n hazardous waste o p e r a t i o n s , the a p p r o p r i a t e use of PPE, the p r o p e r 
means o f PPE, equipment and p e r s o n a l d e c o n t a m i n a t i o n , Because of t h i s , t he 
chance f o r exposure e i t h e r t h rough d i r e c t i n g e s t i o n of o r g a n i c m a t e r i a l s i s 
e x t r e m e l y u n l i k e l y t o n o n - e x i s t a n t . 

S i n c e t h e s h r e d d i n g o p e r a t i o n w i l l be l o c a t e d w i t h i n an e n c l o s e d b u i l d i n g the 
p o s s i b i l i t y of a worker i n g e s t i n g an e n v i r o n m e n t a l media (e.g., s o i l , 
g r ounwater, s u r f a c e water) c o n t a m i n a t e d w i t h o r g a n i c m a t e r i a l i s n o n - e x i s t a n t , 
t h e t a n k f a r m , u n l o a d i n g pad and metalwashing o p e r a t i o n a re l o c a t e d i n c o n c r e t e 
i m p e r v i o u s l y - c o a t e d containment a r e a s . T h i s would a l s o r e s t r i c t the 
p o s s i b i l i t y o f a worker i n g e s t i n g and e n v i r o n m e n t a l media. I n a d d i t i o n t o 
w e a r i n g the a p p r o p r i a t e PPE and p e r s o n a l d e c o n t a m i n a t i o n , e a t i n g , chewing gum 
o r to b a c c o , and smoking c i g a r e t t e s i s r e s t r i c t e d t o d e s i g n a t e d a r e a s o n - s i t e 
t h e r e b y s i g n i f i c a n t l y r e d u c i n g any p o s s i v i l i t y f o r a worker t o i n d i r e c t l y 
i n g e s t c o n t a m i n a n t s . 

Inhalation 
A f u l l f a c e r e s p i r a t o r equipped w i t h c a r t r i d g e s s p e c i f i c a l l y s e l e c t e d f o r t h e 
t y p e s o f m a t e r i a l s b e i n g managed o r a SCBA w i l l p r o t e c t compactor workers from 
p o t e n t i a l i n h a l a t i o n exposure. In a d d i t i o n t o PPE, CHSI w i l l a l s o use 
i n s t i t u t i o n a l c o n t r o l s t o l i m i t the a c c u m u l a t i o n of o r g a n i c v a p o r s i n t h e 
immediate a r e a s u r r o u n d i n g the s h r e d d i n g / m e t a l w a s h i n g o p e r a t i o n s . 

a g i t i v e emmissions from these o p e r a t i o n s w i l l be v e n t e d v i a a c l o s e d v e n t 
system t o two (2) c a r b o n a d s o r p t i o n u n i t s c o n n e c t e d i n s e r i e s , Each u n i t 
w i l l c o n t a i n 1800 pounds of carbon. A c c o r d i n g t o the car b o n m a n u f a c t u r e r , 
t h e s e u n i t s w i l l remove n e a r l y 100% of t h e v o l a t i l e o rganics- from the v e n t e d 
a i r p r i o r t o d i s c h a r g e t o the atmosphere t h r o u g h a s t a c k u n t i l b r e a k t h r o u g h 
o c c u r s (see d i s c u s s i o n on c a r b o n u n i t s i n (2) ( B ) , b e l o w ) . 

The c o m b i n a t i o n o f w e a r i n g the a p p r o p r i a t e r e s p i r a t o r , u s i n g t h e a p p r o p r i a t e 
r e s p i r a t o r c a r t r i d g e s and removal o f f u g i t i v e emmissions w i l l p r e v e n t and/or 
s i g n i f i c a n t l y m i n i m i z e worker exposure t o o r g a n i c v a p o r s . 

(B) On-site worker outside Units 22,24,68,69 

Adsorption/Ingestion 
Because s h r e d d i n g / m e t a l w a s h i n g o p e r a t i o n s w i l l t a k e p l a c e w i t h i n s e c o n d a r y 
c o n t a i n m e n t , the o n l y means f o r p e r s o n n e l w o r k i n g . o u t s i d e t h e s e u n i t s t o come 
i n t o c o n t a c t w i t h o r g a n i c m a t e r i a l would be i n t h e event o f a s p i l l o r 
r e l e a s e . B u i l d i n g 24 w i l l p r o v i d e a p p r o x i m a t i l y -6223 g a l l o n s o f s e c o n d a r y 
c o n t a i n m e n t . As a r e s u l t of the p o t e n t i a l f o r a s p i l l of o r g a n i c m a t e r i a l t o 
escape b u i l d i n g 24 i s m i n i m a l . 

I n the u n l i k e l y event o f a s p i l l of o r g a n i c m a t e r i a l t h a t m i g r a t e s from 
B u i l d i n g 24, the s p i l l e d m a t e r i a l w i l l be c a p t u r e d and c o n t a i n e d by o u t d o o r , 
bermed c o n c r e t e a r e s a b u t t i n g B u i l d i n g 24. S p i l l c l e a n up p e r s o n n e l would 
wear PPE a p p r o p r i a t e t o the m a t e r i a l s p i l l e d t o m i n i m i z e the p o t e n t i a l f o r 
c o n t a c t w i t h s p i l l e d m a t e r i a l and c l e a n up d e b r i s . 



In the event of a s p i l l of o r g a n i c m a t e r i a l i n u n i t s 22,68 and 69, the s p i l l e > 
m a t e r i a l w i l l be c a p t u r e d and c o n t a i n e d by t h e i m p e r v i o u s l y - c o a t e d c o n c r e t e 
containment f o r each u n i t . The containment c a p a c i t i e s of u n i t s 68 and 6 9 a re 
10,602 g a l l o n s and 14,740 g a l l o n s r e s p e c t i v e l y . Tanks 415, 416, 417 and 418 
have i n d i v i d u a l i m p e r v i o u s l y c o a t e d c o n c r e t e containment w i t h c a p a c i t i e s of 
13,650 g a l l o n s , 12,890 g a l l o n s , 24,223 g a l l o n s and 14,256 g a l l o n s 
r e s p e c t i v e l y . In the event of a s p i l l i n t o a containment a r e a , s p i l l c lean-u-
p e r s o n n e l would wear PPE a p p r o p r i a t e f o r the m a t e r i a l s p i l l e d t o m i n i m i z e the 
p o t e n t i a l f o r c o n t a c t w i t h s p i l l e d m a t e r i a l and c l e a n - u p d e b r i s . 

\ 
Inhalation 

P e r s o n n e l w o r k i n g o u t s i d e these u n i t s c o u l d p o t e n t i a l l y come i n t o c o n t a c t w i t : 
o r g a n i c m a t e r i a l s by i n h a l a t i o n . As p r e v i o u s l y d i s c u s s e d , the area i n whi c h 
s h r e d d i n g / m e t a l w a s h i n g o p e r a t i o n s o c c u r i s v e n t i l a t e d and va p o r s form the 
o p e r a t i o n v e n t e d v i a a c l o s e d v e n t t o s e t o f two (2) carbon u n i t s i n 
s s e r i e s . 

Removal of v o l a t i l e o r g a n i c c o n s t i t u e n t s i n a i r u s i n g carbon i s a r e c o g n i z e d 
a i r p o l l u t i o n c o n t r o l t e c h n o l o g y t h a t i s u t i l i z e d i n many i n d u s t r i a l and 
commercial a p p l i c a t i o n s . CHSI c u r r e n t l y o p e r a t e s s e v e r a l c a r b o n u n i t s t o 
c o n t r o l e m i s s i o n s from a number o f o n - s i t e o p e r a t i o n s . These u n i t s have been 
p e r m i t t e d by the I l l i n o i s E n v i r o n m e n t a l P r o t e c t i o n Agency. 

A c c o r d i n g t o the car b o n vendor, the c a r b o n w i l l c o n t i n u e t o remove 100% of th> 
o r g a n i c v a p o r s from the v e n t i l a t e d a i r u n t i l b r e a k t h r o u g h o c c u r s . Once 
b r e a k t h r o u g h of the c a r b o n o c c u r s , the r e m o v a l e f f i c i e n c y of t h e carbon for 
c e r t a i n v o l a t i l e c o n s t i t u e n t s w i l l d e c r e a s e . 

Carbon b r e a k t h r o u g h w i l l be d e t e r m i n e d by m o n i t o r i n g the v o l a t i l e organic 
c o n c e n t r a t i o n s i n a i r a t the i n l e t and o u t l e t p o i n t s of the f i r s t carbon u n i t 
i n the s e r i e s u s i n g an HNu m o n i t o r i n g d e v i c e . B r e a k t h r o u g h w i l l be determine', 
when the f i r s t c a r b o n u n i t approaches an 85% v o l a t i l e o r g a n i c , removal 
e f f i c i e n c y . 

In the event b r e a k t h r o u g h o f the f i r s t c a r b o n c a n i s t e r i n the s e r i e s , the 
c a n i s t e r w i l l be removed and e i t h e r : (1) r e p l a c e d w i t h a 1800 pound c a n i s t e 
of f r e s h c a r b o n ; o r (2) the second c a n i s t e r i n the s e r i e s w i l l be c o n n e c t e d 
to the can compactor so t h a t i t becomes t h e f i r s t u n i t i n the s e r i e s and a 
f r e s h c a r b o n u n i t w i l l be p l a c e d as the second u n i t i n the s e r i e s . The carboi 
c a n i s t e r s w i l l be r e p l a c e d w i t h i n 24 hours o f d e t e c t i n g b r e a k t h r o u g h . D u r i n g 
t h i s 24-hour p e r i o d the f i r s t and second c a n i s t e r s w i l l c o n t i n u e to remove 
a p p r o x i m a t e l y 95% o f the v o l a t i l e o r g a n i c s i n the a i r stream. 

CHSI b e l i e v e s t h a t o p e r a t i n g the a i r p o l l u t i o n c o n t r o l u n i t s w i l l prevent any 
exposure t o workers t o v o l a t i l e o r g a n i c s e m i t t e d from s h r e d d i n g / m e t a l w a s h i n g 
o p e r a t i o n s . 

(C) Potential Exposure Pathways to O f f - S i t e Personnel 

Adsorption/Ingestion 
Because the CHSI f a c i l i t y i s a s e c u r e f a c i l i t y (e.g., f e n c e s and g a t e s 
r e s t r i c t i n g a c c e s s ) , the p o t e n t i a l f o r d i r e c t o r i n d i r e c t exposure o f o f f - s i t e 
p e r s o n n e l t o o r g a n i c m a t e r i a l s t h r o u g h a d s o r p t i o n i s e x t r e m e l y u n l i k e l y t o 
i o n - e x i s t e n t . 



The p o t e n t i a l f o r i n g e s t i o n of o r g a n i c m a t e r i a l by o f f - s i t e p e r s o n n e l i s a l s o 
e x t r e m e l y u i i k e i y . The u n i t s w i l l be l o c a t e d w i t h i n the s e c u r e f a c i l i t y 
w i t h i n an a r e a equipped w i t h i m p e r v i o u s s e c o n d a r y c o n t a i n m e n t . The a r e a 
s u r r o u n d i n g t h e u n i t w i l l be i n s p e c t e d d a i l y f o r s p i l l s and r e l e a s e s . A l l 
s p i l l s w i l l be c l e a n e d up i m m e d i a t e l y upon d e t e c t i o n . As a r e s u l t , the 
p o t e n t i a l f o r s p i l l s of o r g a n i c m a t e r i a l t o e x i t t h e containment i s v e r y 
u n l i k e l y . I n the u n l i k e l y event o r g a n i c m a t e r i a l escaped secondary 
containment, CHSI p e r s o n n e l would i m m e d i a t e l y c l e a n u p any s p i l l e d m a t e r i a l 
t h e r e b y m i n i m i z i n g the impact, i f any, t o t h e envi r o n m e n t . Impervious 
secondary containment and immediate c l e a n u p of s p i l l s would make the 
s i g n i f i c a n t l y l i m i t t he p o t e n t i a l f o r grou n d w a t e r c o n t a m i n a t i o n caused by 
o p e r a t i n g the u n i t . S i n c e the n e a r e s t d r i n k i n g w a t e r w e l l i s l o c a t e d 
a p p r o x i m i a t e l y t h r e e (3) m i l e s from the f a c i l i t y , t h e p o t e n t i a l f o r someone 
to d r i n k water c o n t a m i n a t e d by a r e l e a s e form t h e u n i t i s e x t r e m e l y u n l i k e l y 
t o n o n - e x i s t a n t . 

Inhalation 
As d i s c u s s e d i n S e c t i o n (B), above, e m i s s i o n s from s h r e d d i n g / m e t a l w a s h i n g 
o p e r a t i o n s w i l l be v e n t e d t h r o u g h carbon p r i o r d i s c h a r g e t o the atmosphere. 
The u n i t s a re d e s i g n e d and w i l l be o p e r a t e d t o remove up t o 100% of t h e 
v o l a t i l e o r g a n i c s p r i o r t o i t s d i s c h a r g e t o the atmosphere. The ca r b o n u n i t s 
w i l l be m o n i t o r e d and r e p l a c e d when b r e a k t h r o u g h o c c u r s . 

As p a r t o f CHSI's RCRA P a r t B p e r m i t a p p l i c a t i o n , C a r l s o n E n v i r o n m e n t a l , I n c . 
performed and a n a l y s i s t i t l e d " E v a l u a t i o n o f P o t e n t i a l Hazardous M a t e r i a l 
Emergencies t h r o u g h a t m o s p h e r i c T r a n s p o r t from t h e C u r r e n t and Proposed C l e a n 
l a r b o r s F a c i l i t y , C hicago, I l l i n o i s " (see Apendix 7-A). A c c o r d i n g t o t h a t 
a n a l y s i s , the l a n d use i n t h e immediate v i c i n i t y o f the CHSI f a c i l i t y i s heav^ 
i n d u s t r i a l . . Land s u r r o u n d i n g use the f a c i l i t y and some p o t e n t i a l r e c e p t o r s 
are l i s e d below: 

* 0.5 m i l e s from t h e CHSI f a c i l i t y 
N o r t h - Undeveloped r e c r e a t i o n a l a r e a s 
South - EmEs Company, Lake Calumet S l i p #2 
E a s t - Land and Lake L a n d f i l l 
West - Lake Calumet 

* 1.0 m i l e s from the CHSI f a c i l i t y 
N o r t h - N o r t h t u r n i n g b a s i n o f Lake Calumet, 
undeveloped r e c r e a t i o n a l a r e a s 

South - Lake Calumet, b u l k t e r m i n a l p l a n t 
East - Land and Lake L a n d f i l l , N o r f o l k & Western R a i l w a y 
West - Calumet Expressway 

* 1.5 m i l e s from t h e CHSI f a c i l i t y 
N o r t h - Undeveloped r e c r e a t i o n a l a r e a s 
South - 130th S t r e e t , r a i l y a r d 
East - R a i l y a r d 
West - Arcade Park r e s i d e n t i a l a r e a , r a i l y a r d 



r * 2.0 m i l e s from t h e CHSI f a c i l i t y 
N o r t h - Stony I s l a n d Expressway, 103rd S t r e e t 
South - Beaubien Woods F o r e s t P r e s e r v e , C a r v e r A r e a H i g h 
E a s t - Calumet F i v e r , B u f f a l o S t r e e t 
West - Palmar Park r e s i d e n t i a l a r e a s , S t . M a r t i n de 
P o r r e s H i g h S c h o o l 

The predominant wind d i r e c t i o n i s to the s o u t h . The n e a r e s t s e n s i t i v e 
r e c e p t o r s (e.g., s c h o o l s , h o s p i t a l s ) t o t h e CHSI f a c i l i t y a r e l o c a t e d 
a p r o x i m a t e i y two (2) m i l e s away. Due t o the n a t u r e o f the m a t e r i a l s managed 
and the a i r p o l l u t i o n c o n t r o l system t h a t w i l l be i n p l a c e , t h e p o t e n t i a l 
a dverse impact t o a p e r s o n o f f - s i t e f r o m s h r e d d i n g / m e t a l w a s h i n g a c t i v i t i e s i s 
n o n - e x i s t a n t . The p o t e n t i a l o f f - s i t e i n h a l a t i o n impact t o humans a s s o c i a t e d 
w i t h a "worst case" s p i l l ( i . e . , c o n t a i n m e n t ) i s e x t e m e l y u n l i k e l y t o 
n o n - e x i s t a n t . 

(3) POTENTIAL ENVIRONMENTAL RECEPTORS 

There are f o u r (4) p o t e n t i a l contaminant m i g r a t i o n pathways: s o i l s , 
grounkwater, s u r f a c e water, and a i r . E n v i r o n m e n t a l r e c e p t o r s would i n c l u d e 
a q u a t i c l i f e i n Lake Calumet and b i r d s . 

Because can c o m p a c t i n g a c t i v i t i e s w i l l o c c u r w i t h i n an a r e a e q u i p e d q i t h 
imperviouw s e c o n d a r y containment and because t h i s a r e a w i l l be i n s p e c t e d on a 
weekly b a s i s f o r s p i l l s / r e l e a s e d , t h e p o t e n t i a l f o r s p i l l s / r e l e a s e s o f o r g a n i c 
m a t e r i a l t o e n t e r t h e s o i l and groundwter i s e x t r e m e l y m i n i m a l . As a result,., 
ny impact t o a q u a t i c l i f e i n Lake Calumet from groundwater i m p a c t s from 

s h r e d d i n g / m e t a l w a s h i n g a c t i v i t i e s would a l s o be e x t r e m e l y u n l i k e l y t o '• 
n o n - e x i s t e n t . 

THe p o t e n t i a l f o r d i r e c t c o n t a m i n a t i o n o f Lake Calumet from s p i l l s o r r e l e a s e e 
of o r g a n i c m a t e r i a l i s n o n - e x i s t a n t due t o t h e containment p r o v i d e d by t h e s e 
u n i t s and t h e p r o x i m i t y o f t h e s e u n i t s i n r e l a t i o n t o the Lake. 

Ernmisions from s h r e d d i n g / m e t a l w a s h i n g a c t i v i t i e s would be t r e a t e d p r i o r t o 
d i s c h a r g e t h r o u g h a s t a c k . As p r e v i o u s l y d i s c u s s e d , due t o the removal 
e f f i c i e n c y o f the c a r b o n u n i t s , i m p a c t s t o o n - s i t e b i r d s ( i n c l u d i n g sea g u l l s ) 
are a l s o c o n s i d e r e d e x t r e m e l y u n l i k e l y t o n o n - e x i s t e n t . CHSI b e l i e v e s t h a t 
these o p e r a t i o n s pose no g r e a t e r r i s k thanm o t h e r a c t i v i t i e s c u r r e n t l y 
p e r m i t t e d and t a k i n g p l a c e on- s i t e . 

Appendix 7-B c o n t a i n s a document t i t l e d " E n v i r o n m e n t a l A s s e s s m i n t R e p o r t " 
p r e p a r e d by C a r l s o n E n v i r o n m e n t a l , I n c . . as p a r t o f CHSI's RCRA P a r t B p e r m i t 
a p p l i c a t i o n . This- r e p o r t c o n t a i n s an assessment of p o t e n t i a l o f f - s i t e 
e n v i r o n m e n t a l i m p a c t s a s s o c i a t e d w i t h o p e r a t i o n o f the CHSI f a c i l i t y . 

(4 ) POTENTIAL MAGNITUDE AND NATURE O F EXPOSURES 

Workers i n U n i t s 22, 24, 68, and 6 9 have the g r e a t e s t p o t e n t i a l f o r e x p o s u r e 
t o the o r g a n i c m a t e r i a l s t o be managed. The p r o p e r use o f PPE and i n p l a c e 
e n g i n e e r i n g c o n t r o l s (e.g., s p l a s h p r o t e c t i o n , v e n t i l a t i o n and t r e a t m e n t o f 
f u g i t i v e e m i s s i o n s a s s o c i a t e d w i t h t h e o p e r a t i o n s w i l l s i g n i f i c a n t l y m i n i m i z e 
any r i s k f o r p o t e n t i a l exposure t o t h e c h e m i c a l s b e i n g managed. 



In the event a worker i s exposed t o o r g a n i c m a t e r i a l s , e i t h e r t h r o u g h dermal 
c o n t a c t , i n h a l a t i o n , o r i n g e s t i o n CHSI w i l l f o l l o w the p r o c e d u r e s c u r r e n t l y i 
p l a c e f o r r e s p o n d i n g t o worker exposure t o c h e m i c a l s . These p r o c e d u r e s 
i n c l u d e , but a r e not l i m i t e d t o : (1) f l u s h i n g the a f f e c t e d a r e a s as may be 
a p p r o p r i a t e u s i n g o n - s i t e showers/eyes washes; (2) p r o v i d i n g any o t h e r f i r s t 
a i d t h a t might be a p p r o p r i a t e ; and (3) s e n d i n g the worker to a l o c a l h o s p i t a l 
f o r e x a m i n a t i o n and/or t r e a t m e n t . 

Impacts a s s o c i a t e d w i t h o t h e r o n - s i t e and o f f - s i t e p e r s o n n e l and imapacts t o 
the environment are c o n s i d e r e d e x t r e m e l y m i n i m a l and would have no more impac 
than o t h e r waste management a c t i v i t i e s c u r r e n t l y t a k i n g p l a c e a t the f a c i l i t y 



T a b l e A 
C h e m i c a l C o n s t i t u e n t s 

A c r o l e i n 
A c r y l y l c h l o r i d e 
Benzene 
Carbon t e t r a c h l o r i d e 
Chlordane 
Chlorobenzene 
C h l o r o f o r m 
C r e s o l s 
C y a n u r i c f l u o r i d e 
1 , 4-Dichlorobenzene 
1 , 2 - D i c h l o r o e t h a n e 
1 , 1 - D i c h l o r o e t h y l e n e 
D i m e t h y l s u l f i d e 
2 , 4 - D i n i t r o t o l u e n e 
E t h y l benzene 
E t h y l e n e f l u o r h y d r i n 
E thyleneamine 
G a s o l i n e 
H e p t a c h l o r 
Hexachlorobenzene 
H e x a c h l o r o b u t a d i e n e 
H e x a c h l o r o e t h a n e 
I s o p r o p y l formate 
M e t h a c r y l o y l c h l o r i d e 
M e t h y l c r y l o u l o x y e t h y l i s o c y a n a t e 
M e t h y l C h l o r o f o r m a t e 
M e t h y l d i s u l f i d e 
M e t h y l e t h y l ketone 
M e t h y l h y d r a i n e 
M e t h y l i s o c y a n a t e 
M e t h y l t r i c h l o r o s i l a n e 
M e t h y l v i n y l ketone 
M e t h y l c h l o r i d e 
Naphthalene 
N i c k e l c a r b o n y l 
N i t r o b e n z e n e 
Pentaborane 
P e n t a c h l o r o p h e n o l 
Phenol 
P r o p a r g y l bromide 
P y r i d i n e 
S u l f u r t r i o x i d e 
T e t r a c h l o r o e t h y l e n e 
Toluene 
1 , 1 , 1 - T r i c h l o r o e t h y l e n e 
1.1.1- T r i c h l o r e t h a n e 
1.1.2- T r i c h l o r o - 1 , 2 , 3 - t r i f l u o r o e t h a n e 
V i n y l c h l o r i d e 
Xylene 



The t a n k s i n v o l v e d w i t h the s h r e d d i n g system, t a n k f a r m 
and metalwash system a r e f i x e d r o o f t a n k s w i t h o r g a n i c v a p o r s 
r o u t e d t h r o u g h c l o s e d - v e n t systems t o c a r b o n a d s o r p t i o n 
c o n t r o l d e v i c e s t h a t p r o v i d e a minimum o r g a n i c removal 
e f f i c i e n c y of 95%. V a l v e s , pumps, c o n s e r v a t i o n v e n t s , flame 
a r r e s t o r s , a g i t a t o r s e a l s , emergency v e n t s r e q u i r e i n i t i a l and 
c o n t i n u i n g v i s u a l and i n s t r u m e n t m o n i t o r i n g t o a s s u r e t h e s e 
o p e r a t e w i t h "no d e t e c t a b l e o r g a n i c e m i s s i o n s " and r e p a i r . 
O ther c o n n e c t i o n s such as f l a n g e s and s e a l s s u c h as h a t c h e s , 
caps, guages, i n s t r u m e n t n o z z l e s and b l i n d f l a n g e s are s u b j e c t 
t o i n i t i a l i n s t r u m e n t m o n i t o r i n g and i n i t i a l and c o n t i n u i n g 
v i s u a l m o n i t o r i n g f o r "no d e t e c t a b l e o r g a n i c e m i s s i o n s " and 
r e p a i r . These r e q u i r e a d d i t i o n a l i n s t r u m e n t m o n i t o r i n g each 
time t h e y are opened. F i r s t r e p a i r s must be a t t e m p t e d w i t h i n 
5 days o f d e t e c t i o n w i t h r e p a i r c o m p l e t e d w i t h 15 days 
d e t e c t i o n . Instrument m o n i t o r i n g i s c o m p l e t e d u s i n g a Flame 
I o n i z a t i o n D e t e c t o r . 

. C o n t a i n e r s t o be p r o c e s s e d i n t h e o p e r a t i o n s w i l l v a r y i n 
s i z e . Those c o n t a i n e r s of l e s s t h a n 26 g a l l o n c a p a c i t y are 
not s u b j e c t t o Subpart CC. L a r g e r c a p a c i t y c o n t a i n e r s ( t o 119 
g a l l o n c a p a c i t y ) and t h o s e used t o c o l l e c t waste a f t e r 
p r o c e s s i n g must meet a p p l i c a b l e US DOT r e g u l a t i o n s on 
p a c k a g i n g hazardous m a t e r i a l s f o r t r a n s p o r t a t i o n (49 CFR 178). 
Covers a r e removed from c o n t a i n e r s as t h e y are l o a d e d o n t o the 
e l e v a t o r f o r the s h r e d d i n g o p e r a t i o n . Shredded m e t a l and 
o t h e r s h r e d d i n g c o n t a m i n a n t s are c o l l e c t e d i n drums and non-
d i s p e r s i b l e shredded m a t e r i a l s c o l l e c t e d i n a hopper. 
S c i s s o r - l i f t s connect the drums and hopper t o t h e s h r e d d e r 
when f i l l i n g . The c o v e r and c l o s u r e d e v i c e w i l l be s e c u r e d 
p r o m p t l y upon c o n c l u s i o n of the f i l l i n g o p e r a t i o n . The drums 
w i l l be r e r o u t e d t o t h e s h r e d d e r o r r o u t e d t o the metalwash 
o p e r a t i o n . The hopper w i l l be dumped i n t o a r o l l - o f f 
c o n t a i n e r on U n i t 69. The r o l l - o f f i s e q u i p p e d w i t h a c o v e r 
and c l o s u r e d e v i c e t o form a c o n t i n u o u s b a r r i e r o v e r the 
c o n t a i n e r o p e n i n g s . The c o v e r s w i l l r e m a i n c l o s e d and s e c u r e 
at a l l t i m e s except when a d d i n g o r removing waste o r o t h e r 
m a t e r i a l s . A v i s u a l i n s p e c t i o n l o o k i n g f o r c r a c k s , h o l e s , 
gaps o r open spaces i n t o the i n t e r i o r o f t h e c o n t a i n e r w i l l be 
p e r f o r m e d . Any c o n t a i n e r i n s t o r a g e f o r more t h a n one y e a r 
w i l l be v i s u a l l y r e i n s p e c t e d . . F o r c o n t a i n e r s w i t h a d e s i g n 
c a p a c i t y e x c e e d i n g 119 g a l l o n s c a p a c i t y and c o n t a i n i n g a waste 
t h a t i s " i n l i g h t m a t e r i a l s e r v i c e " , t h e c o n t a i n e r ' w i l l be 
m o n i t o r e d f o r a l l c l o s u r e s w i t h a p h o t o i o n i z a t i o n d e t e c t o r o r 
s i m i l a r i n s t r u m e n t t o c o n f i r m i t o p e r a t e s " w i t h no d e t e c t a b l e 
o r g a n i c e m i s s i o n s " . The s h r e d d e r , t a n k f a r m and metalwash 
o p e r a t i o n s are c o n n e c t e d t o c l o s e d v e n t systems t o r o u t e 
gases, v a p o r s and fumes from the h a z a r d o u s waste t o c o n t r o l 
d e v i c e s d e s i g n e d and o p e r a t e d t o reduce the t o t a l o r g a n i c 
c o n t e n t o f the i n l e t v a p o r stream by a t l e a s t 95% by w e i g h t . 
The c l o s e d vent system i s d e s i g n e d and w i l l be o p e r a t e d w i t h 
no d e t e c t a b l e e m i s s i o n s , as i n d i c a t e d by an i n s t r u m e n t r e a d i n g 
of l e s s t h a n 500 ppmv above background as d e t e r m i n e d by the 
p r o c e d u r e i n 40 CFR 264.1034(b) and by v i s u a l i n s p e c t i o n s . 



The i n i t i a l l e a k d e t e c t i o n m o n i t o r i n g w i l l be c o n d u c t e d on o r 
b e f o r e the u n i t becomes o p e r a t i o n a l f o r a l l c l o s e d - v e n t system 
j o i n t s , seams o r o t h e r c o n n e c t i o n s t h a t a r e p e r m a n e n t l y o r 
s e m i - p e r m a n e n t l y s e a l e d . A f t e r i n i t i a l l e a k d e t e c t i o n 
m o n i t o r i n g , the u n i t w i l l be i n s p e c t e d and m o n i t o r e d as 
f o l l o w s : 

C l o s e d - v e n t system j o i n t s , seams o r o t h e r c o n n e c t i o n s 
t h a t a r e p e r m a n e n t l y o r s e m i - p e r m a n e n t l y s e a l e d s h a l l be 
v i s u a l l y i n s p e c t e d a n n u a l l y f o r d e f e c t s w h i c h c o u l d r e s u l t i n 
a i r e m i s s i o n s . D e f e c t s i n c l u d e , but a r e not l i m i t e d t o , 
v i s i b l e c r a c k s , h o l e s , gaps o r l o o s e c o n n e c t i o n s . I f any 
component i s r e p a i r e d o r r e p l a c e d o r the c o n n e c t i o n i s 
r e s e a l e d , the component o r c o n n e c t i o n w i l l be m o n i t o r e d u s i n g 
t h e p r o c e d u r e s s p e c i f i e d i n 40 CFR264.1034(b) t o d e m o n s t r a t e 
t h a t i t o p e r a t e s w i t h no d e t e c t a b l e e m i s s i o n s . 

D e t e c t a b l e e m i s s i o n s , as i n d i c a t e d by v i s u a l i n s p e c t i o n s , 
o r by an i n s t r u m e n t r e a d i n g g r e a t e r t h a n 5 00 ppmv above 
background, w i l l be c o n t r o l l e d as soon as p r a c t i c a b l e , b u t no 
l a t e r t h a n 15 c a l e n d a r days a f t e r t h e e m i s s i o n i s d e t e c t e d . A 
f i r s t attempt a t r e p a i r s h a l l be made no l a t e r t h a n 5 c a l e n d a r 
days a f t e r the e m i s s i o n i s d e t e c t e d . 

The c l o s e d v e n t systems and c a r b o n a d s o r p t i o n systems 
w i l l be o p e r a t e d a t a l l times when e m i s s i o n s are v e n t e d t o 
them. 

A d e s i g n a n a l y s i s w h i c h d e m o n s t r a t e s the c a r b o n beds w i l l 
r educe the t o t a l o r g a n i c c o n t e n t o f t h e i n l e t v a p o r s t r e a m by 
95% i s a t t a c h e d . The o p e r a t i n g p a r a m e t e r s i n t h i s a n a l y s i s 
r e p r e s e n t o p e r a t i n g c o n d i t i o n s a t the h i g h e s t l o a d o r c a p a c i t y 
l e v e l e x p e c t e d t o o c c u r . 

A f l o w i n d i c a t i n g s e n s o r w i l l be i n s t a l l e d t o p r o v i d e a 
r e c o r d of the vent s t r e a m f l o w i n each c l o s e d - v e n t system a t 
l e a s t once an hour. A p r e s s u r e measurement d e v i c e w i l l be 
i n s t a l l e d i n a r e a d i l y a c c e s s i b l e l o c a t i o n t o v e r i f y t h a t the 
n e g a t i v e p r e s s u r e i s b e i n g m a i n t a i n e d i n each c l o s e d - v e n t 
system when o p e r a t i n g . 

The c l o s e d v e n t systems w i l l n o t i n c l u d e any bypass 
d e v i c e s t h a t c o u l d be used to d i v e r t t h e gas o r v a p o r s t r e a m 
t o the atmosphere b e f o r e e n t e r i n g the c o n t r o l d e v i c e . Low l e g 
d r a i n s , h i g h p o i n t b l e e d s , a n a l y z e r v e n t s , open-ended v a l v e s 
o r l i n e s , s p r i n g l o a d e d p r e s s u r e r e l i e f v a l v e s and o t h e r 
f i t t i n g s used f o r s a f e t y purposes a r e not c o n s i d e r e d bypass 
d e v i c e s . 

Carbon a d s o r p t i o n systems w i l l be used as t h e c o n t r o l 
d e v i c e f o r the s h r e d d i n g o p e r a t i o n and t a n k f a r m / m e t a l w a s h i n g 
o p e r a t i o n s . D u r i n g p e r i o d s of p l a n n e d r o u t i n e maintenance o r 
a c o n t r o l d e v i c e system m a l f u n c t i o n , t h e c o n t r o l d e v i c e i s not 
r e q u i r e d t o reduce the amount of t o t a l o r g a n i c c o n t e n t o f the 



i n l e t vapor stream by 95%. P e r i o d s of p l a n n e d r o u t i n e 
maintenance w i l l not exceed 240 hours a n n u a l l y . T h i s w i l l be 
r e c o r d e d on a semiannual b a s i s d e s c r i b i n g the t y p e of 
p r e v e n t i v e maintenance n e c e s s a r y f o r t h e next s i x months, 
p l a n n e d f r e q u e n c y of maintenance, and l e n g t h s o f maintenance 
p e r i o d s . The r e p o r t w i l l - a l s o d e s c r i b e p l a n n e d r o u t i n e 
maintenance d u r i n g the p r e v i o u s s i x months i n c l u d i n g t y p e o f 
maintenance performed and t o t a l number o f hours d u r i n g t h e s i x 
months the c o n t r o l d e v i c e d i d not r e d u c e the t o t a l o r g a n i c 
c o n t e n t o f the i n l e t v a p o r s t r e a m by 95% d u r i n g p l a n n e d 
r o u t i n e maintenance. C o n t r o l d e v i c e s y s t e m m a l f u n c t i o n s w i l l 
be c o r r e c t e d as soon as p r a c t i c a b l e a f t e r o c c u r r e n c e i n o r d e r 
t o m i n i m i z e e x c e s s a i r p o l l u t a n t e m i s s i o n s . Gases, v a p o r s and 
fumes w i l l not be a c t i v e l y v e n t e d t o t h e c o n t r o l d e v i c e d u r i n g 
p e r i o d s o f p l a n n e d r o u t i n e maintenance o r c o n t r o l d e v i c e 
system m a l f u n c t i o n except when n e c e s s a r y t o vent the g a s e s , 
v a p o r s and/or fumes t o a v o i d an u n s a f e c o n d i t i o n o r t o 
implement m a l f u n c t i o n c o r r e c t i v e a c t i o n s o r p l a n n e d 
maintenance a c t i o n s . 

A f t e r i n i t i a l s t a r t - u p of the c a r b o n a d s o r p t i o n system, 
a l l a c t i v a t e d c a r b o n w i l l be r e p l a c e d w i t h new c a r b o n w i t h i n 
24 hours o f when m o n i t o r i n g i n d i c a t e s t h e c o n t r o l d e v i c e d i d 
not reduce the i n l e t v a p o r stream by 95%. M o n i t o r i n g w i l l be 
c o n d u c t e d each day the u n i t s o p e r a t e . 

M a n i f e s t s f o r shipments o f s p e n t c a r b o n w i l l be 
m a i n t a i n e d at the f a c i l i t y . No s p e n t c a r b o n w i l l be 
r e g e n e r a t e d o r d i s p o s e d o n - s i t e . A l l c a r b o n removed from the 
c o n t r o l d e v i c e s w i l l be managed per t h e r e q u i r e m e n t s of 40 CFR 
264.1034 below: 

1) R e g e n e r a t e d / r e a c t i v a t e d i n a S u b p a r t X u n i t ; 

2) I n c i n e r a t e d as a hazardous w a s t e ; 

3) Burned i n an i n d u s t r i a l f u r n a c e o r b o i l e r . 

Records w i l l , be m a i n t a i n e d a t t h e f a c i l i t y i n c l u d i n g 
d e s i g n documentation, m o n i t o r i n g , o p e r a t i n g and i n s p e c t i o n 
i n f o r m a t i o n f o r the c l o s e d - v e n t system and c a r b o n a d s o r p t i o n 
system. T h i s w i l l i n c l u d e : 

1) D e s c r i p t i o n and d a t e of each m o d i f i c a t i o n ; 

2) I d e n t i f i c a t i o n of o p e r a t i n g p a r a m e t e r s , d e s c r i p t i o n o f 
m o n i t o r i n g d e v i c e and diagram o f m o n i t o r i n g l o c a t i o n , 
and d a i l y i n s p e c t i o n f o r f l o w i n d i c a t i o n ; 

3) M o n i t o r i n g i n s p e c t i o n s of c a r b o n a d s o r p t i o n systems 
i n c l u d i n g date and time of m o n i t o r i n g and r e a d i n g , 
carbon system s t a r t - u p and shutdowns, r e c o r d s of 
management of c a r b o n i n c l u d i n g c a r b o n changes and 
o f f - s i t e s hipments; 



4) M o n i t o r i n g i n s p e c t i o n s of c l o s e d - v e n t systems 
i n c l u d i n g v i s u a l and i n s t r u m e n t f o r i n i t i a l and 
c o n t i n u i n g o p e r a t i o n , and n e g a t i v e p r e s s u r e 

i n d i c a t o r s ; 

5) Records o f d e f e c t s o r l e a k s found, r e p a i r s made o f t h e 
c l o s e d vent systems i n c l u d i n g i n s t r u m e n t 

\ i d e n t i f i c a t i o n number, componen't i d e n t i f i c a t i o n 
- number, o p e r a t o r ' s i d e n t i f i c a t i o n , d a t e s of l e a k 

d e t e c t i o n , f i r s t r e p a i r a t t e m p t , s u c c e s s f u l r e p a i r , 
s u c c e s s f u l r e p a i r r e a d i n g , r e p a i r d e l a y s and 

j u s t i f i c a t i o n ; 

6) ' Date, time and d u r a t i o n o f each p e r i o d the c a r b o n 
system i s o p e r a t i n g below 95% r e d u c t i o n o f t o t a l 

o r g a n i c c o n t e n t o f the i n l e t v a p o r stream. 

A semiannual r e p o r t w i l l be s u b m i t t e d t o t h e R e g i o n a l 
A d m i n i s t r a t o r d e t a i l i n g d a t e s the c a r b o n a d s o r p t i o n s y s t e m 
o p e r a t e d below 95% r e d u c t i o n o f t o t a l o r g a n i c c o n t e n t o f t h e 
i n l e t v a p o r str e a m and t h e ca r b o n bed was not r e p l a c e d w i t h i n 
24 h o u r s . I f t h e ca r b o n beds are r e p l a c e d w i t h i n 24 h o u r s 
d u r i n g the s i x month p e r i o d , no r e p o r t i s n e c e s s a r y . 



I h e r e b y c e r t i f y as F a c i l i t y Owner/Operator t h a t the c a r b o n 
a d s o r p t i o n bed system c o n t r o l d e v i c e i s d e s i g n e d t o o p e r a t e a t 
an e f f i c i e n c y of 95% o r g r e a t e r r e d u c t i o n o f t o t a l o r g a n i c 
c o n c e n t r a t i o n from t h e c l o s e d v e n t system a s s o c i a t e d w i t h t h e 
haz a r d o u s waste s h r e d d e r and the c l o s e d v e n t system 
a s s o c i a t e d w i t h the m e t a l w a s h i n g / t a n k f a r m as d e m o n s t r a t e d by 
the a t t a c h e d d e s i g n a n a l y s i s . T h i s d e s i g n a n a l y s i s c o n s i d e r s 
v e n t s t r e a m c o m p o s i t i o n , c o n s t i t u e n t c o n c e n t r a t i o n s , f l o w 
r a t e , r e l a t i v e h u m i d i t y and t e m p e r a t u r e . T h i s d e s i g n a n a l y s i s 
e s t a b l i s h e s the d e s i g n o u t l e t o r g a n i c c o n c e n t r a t i o n l e v e l , 
c a p a c i t y o f the c a r b o n bed, t y p e and o p e r a t i n g c a p a c i t y o f t h e 
a c t i v a t e d carbon and d e s i g n c a r b o n r e p l a c e m e n t i n t e r v a l b a sed 
based on t h e t o t a l c a r b o n w o r k i n g c a p a c i t y and t h e hazar d o u s 
waste s h r e d d e r and m e t a l w a s h i n g / t a n k f a r m o p e r a t i n g s c h e d u l e s . 
I a l s o c e r t i f y t h a t t h e o p e r a t i n g p a r a m e t e r s used i n t h i s 
d e s i g n a n a l y s i s r e a s o n a b l y r e p r e s e n t the c o n d i t i o n s t h a t 
e x i s t when the hazar d o u s . waste s h r e d d e r and 
m e t a l w a s h i n g / t a n k f a r m would be o p e r a t i n g a t t h e h i g h e s t l o a d 
o r c a p a c i t y l e v e l r e a s o n a b l y e x p e c t e d t o o c c u r . 

^signature 

/ / / 
Date 

Stephen H. Moynihan, S e n i o r V i c e - P r e s i d e n t 
C l e a n H a r b o r s S e r v i c e s , I n c . 
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Engineering Certification Units 16 and 25 



ENVIRONMENTAL SERVICES, INC. 
325 WOOD ROAD • BRAINTREE, MA 02184 

(617)849-1800 

J u l y 25, 1995 

Via Federal Express 

Mr. Robert Watson, P.E. 
I l l i n o i s Environmental Protection Agency 
Di v i s i o n of Land P o l l u t i o n Control — #24 
Permit Section 
2200 C h u r c h i l l Road 
Post O f f i c e Box 19276 
S p r i n g f i e l d , IL 62794-9276 

Re: Clean Harbors of Chicago, Inc. 
Log No. B-16-M-2 

Construction C e r t i f i c a t i o n Report 

Dear Mr. Watson: 
In accordance with the provisions of Conditions I.K.I and II.D.I 

of the RCRA Part B Permit issued June 30, 1995 Clean Harbors of 
Chicago, Inc. (CHCI) i s pleased to submit t h i s Construction 
C e r t i f i c a t i o n Report (CCR) for certain units at the modified CHCI 
f a c i l i t y located at 11800 South Stony Island Avenue i n Chicago, IL. 

Today's submittal includes one (1) o r i g i n a l and two (2) copies of 
the CCR as prepared by Hoyer Schlesinger Turner, Inc. The CCR includes 
a l l pertinent engineering design calculations, a s - b u i l t drawings, and 
coating information required by the Agency. The report also includes 
the required independent professional engineer (PE) c e r t i f i c a t i o n 
statement and seal. 

If you have any questions, please feel free to contact me at (617) 
849-1800, extension 4473. 

Sincerely, 

Paul A. Ahearn 
Manager, Regulatory Compliance 

Enclosure 

"People and Technology Creating a Better Environment' 



CERTIFICATION 

This statement is to be completed by both the responsible officer and the 
registered professional engineer upon completion of construction in 
accordance with 35 IAC Section 702.126. Submit one copy of the certification 
with original signatures and two additional copies (four additional copies 
for UIC wells). Forward these certification statements and any information 
required by the permit to the following address: 

Illinois Environmental Protection Agency 
Bureau of Land - #33 
Permit Section 
2200 Churchill Road, P.O. Box 19276 
Springfield, I l l inois 62794-9276 

FACILITY NAME: CLEAN HARBORS OF CHICAGO, INC. 

IEPA SITE CODE: _ ± _ _ L J j O O O 0 5 1 

U.S. EPA ID NO.: IL D 0 0 0 6 0 8 4 7 1 

PART B PERMIT LOG #/UIC PERMIT #: B-16-M-2 

PERMIT (OR MODIFICATION) ISSUANCE DATE: June 30, 1995 

PERMIT CONDITION NO. REQUIRING CERTIFICATION: I.K.I & II.D . l 

The U n i t s * 1 6 & 25 has been constructed 1n accordance 
with the specifications in the Part B/UIC Permit. Documentation that the 
construction was in accordance with the permit is contained in the enclosed 
report. I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in accordance 
with a system designed to assure that qualified personnel properly gather 
and evaluate the.information submitted. Based on my inquiry of the person 
or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted i s , to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there 
are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations. 

Signature of Owner/Operator 

Signature of Registered^.E. 

July 25, 1995 

Date 

II SH-ilO! 

Alan S. McKim, Director 
Clean Harbors of Chicago, Inc. 

Name and Title 
Marie Vanagas 
62—40801 

Hoyer-Schleainger-Turner, Inc. 
Name of RegistereA^,.TL''enp' 
I l l inois R e g i % ^ r \ ^ g t f ^ ^ ^ 

£ ; REGISTERED \ 
= : PROFESSIONAL : = 

{P.E. SEAL) \ A ENGINEER f ¥ ; 

tsry.fO < ttcAe-^ \ \ OF c 

MOV 3 0 1995 XA?-&>7 
Trw Agvncr a ii/trioraod te roqum t m 
R*vit*4 Slituict. l979.Cri»pior U l 1/2. Stction 1039 OiKlotur* 
of ttMt nlofrrution a roqvarod » « * thai Soctnn f lilm to Oo to m*» 
pr*v«ni trot form from bong procatttO ind could roturi m TOUT 
•pphcitnn btmo etraad Thit form rtat boon tpprovod by lha form. 



CONSTRUCTION CERTIFICATION REPORT 

UNIT #16 

UNIT #25 

Prepared for: 

C L E A N HARBORS OF CHICAGO, INC. 
11800 S. Stony Island Avenue 

Chicago, Illinois 60617 

Prepared by: 

HOYER-SCHLESINGER-TURNER, INC. 
Consulting Engineers 

300 West Adams Street, Suite 630 
Chicago, Illinois 60606 

HST PROJECT No. 17851 

July, 1995 



WOYCR-SCWLeSINGER-TURNCRinc . 

l l l n o i s 6 0 6 0 6 te lephone 2 6 3 - 0 5 5 6 

4 . | ; i l l : | l | 4 J . | ^ 

July 25, 1995 

Mr . Paul Ahearn 
Manager, Regulatory Compliance 
C L E A N H A R B O R S O F C H I C A G O , I N C . 
11800 South Stony Island Avenue 
Chicago, Illinois 60617 

Re: Construction Certification Report 
Unit #16 and #25 
11700 S. Stony Island Avenue 
Chicago, Illinois 60617 
HST Project N o . 17851 

Gentlemen: 

This report presents the results of Hoyer-Schlesinger-Turner, Inc.'s (HST) involvement in 
construction and construction modification of the units listed above. 

The construction documents were prepared under HST supervision, except as noted. HST 
engineers made numerous field trips to observe construction. The repair of cracks in the 
existing concrete slab of Unit #25 and application of coating and topping in all the areas was 
witnessed by HST Licensed Structural Engineer, Peter Bernes. The final inspection of Units 
#16 and #25 was performed by HST engineer, Marie Vanagas, PE on various dates. 

The secondary containment system is designed and constructed to prevent any migration of 
wastes or accumulated liquid out to the soil, ground water or surface water at any time. 

Unit #16 individual secondary containments are provided with automatic leak-detection system 
for catastrophic release. The presence of small drips, spills, leaks or precipitation in the 
secondary containment for the Unit #16 and Unit #25 is monitored through daily visual plant 

inspections. 

Respectfully submitted, 

H O Y E R - S C H L E S I N G E R - T U R N E R , I N C . 

r / REGISTERED \ = 
§ : PROFESSIONAL : E 
2 * \ ENGINEER / - r Illinois Licensed Professional Engineer 

License No. 062-040801 

M V / a r NOV 3 o 1995 



SUMMARY OF INSPECTION 

Unit #16 - Tanks - Section 1 

Unit #16 - Piping System - Section 2 

Unit #25 - Section 3 



H O Y £ R - S C - H L £ S I N G £ R - T U R N r : R 1 

lois 6 0 6 0 6 te lephone 2 6 3 - 0 5 5 6 a r e a c o J e 312 

July 25, 1995 

Mr . Paul Ahearn 
Manager, Regulatory Compliance 
C L E A N H A R B O R S OF C H I C A G O , I N C . 
11800 South Stony Island Avenue 
Chicago, Illinois 60617 

Re: Inspection Report 
Tanks TK-101 thru TK-107, 
TK-109, TK-110 and TK-112 
11700 S. Stony Island Avenue 
Chicago, Illinois 60617 
HST Project No. 17851 

Gentlemen: 

On July 7 and July 10, 1995 I visually inspected the tanks listed above. The Flammable 
Storage Tank Farm is located at the SW corner of the plant. A l l tanks are located outdoors. 
Each tank has a separate concrete containment dike. A l l concrete containments, with the 
exception of the containment for Tanks TK-107 and TK-112, are coated with Protecto-Coat 
900 System, 30 mils thick as manufactured by Dudick, Inc. The concrete containment for 
Tanks TK-107 and TK-112 was primed only. The coating will be applied in the near future. 
For dike coating technical information and chemical resistance chart, see Appendix 16-T-7. 
For tank farm layout and details, see as-built drawing C H C I No . 4215 (5404-S-04, Revision 0) 
in Appendix 16-T-l. Each individual containment is provided with an automatic emergency 
float leak detector. 

The Tank Farm was originally built in 1982 for storage of oils and fuels. The tank farm was 
not in use from 1992. Tanks TK-101 to TK-104 were placed in service during 1986; the 
remaining tanks were in service from 1982. Recent modification to the tank farm was to alter 
the tanks and containments so that Class I flammable liquids can be stored in Tank TK-101 
thru TK-107, TK-109 and TK-110. Tank TK-112 will store Class II flammable liquids. For 
structural integrity of containment and tank supports, see calculations in Appendix 16-T-2. 
Containment volume calculations are on drawing 5404-S-04. 

A l l of the tanks were empty at the time of inspection. The tanks were decontaminated, 
washed with high pressure cold water without detergent. A l l tanks wil l be operated at 
ambient temperature, 2" wc pressure and with Nitrogen Blanketing. A l l of the tanks will be 
vented thru a carbon bed. Each tank is equipped with a conservation vent. The maximum 
specific gravity of the waste will be 1.2. 



Mr. Paul Ahearn 
July 25, 1995 
Page 2 

Confined space entry permit is included in Appendix 16-T-3. 

For physical data, additional information and inspection findings, see attached schedule. 
Inspection findings were discussed with Project Manager, M r . Alan F. Mount. 

For tanks evaluations, modifications and calculations, see certified reports by Mr. Lee F. 
Mount, PE, dated January 1995 and March 14, 1995 in Appendix 16-T-4. 

For tanks nozzles orientation and discs, see Appendix 16-T-5. 

Therefore, I hereby certify that after visual inspection, the tanks are structurally sound, 
properly supported and set. N o evidence of cracks, bulging or weld defects were observed, 
except as noted in "Remarks" of the Tank Schedule. Based on my inspection, the tanks can 
be put into operation after the leaking manholes on Tank TK-103 and TK-104 are corrected, 
hydro-testing the remainder of the tanks wil l be performed by plant personnel and all leaks, 
if any, are corrected and coating of the containment at Tanks TK-107 and TK-112 is 
completed. 

Very truly yours, 

H O Y E R - S C H L E S I N G E R - T U R N E R , I N C . t „ , » i i , „ 

Consulting Engineers 

Marie Vanagas, PE (J 
Project Engineer 
Illinois No . 62-40801, Exp. 11/30/95 

M V / a r 
Encl. 

; REGISTERED • 

: PROFESSIONAL \ \ 

. * \ ENGINEER / * 5 

\ / . - A 

"»»IIIIH«« |V 

C C : James R. Laubsted, C H I 
Amos Turner, HST 



HOYER-SCHLESINGER-TURNER, INC. 

CLEAN HARBORS OF CHICAGO, INC. 

STORAGE TANKS 

LOCATION: OUTDOOR TANK FARM 

TANK 
ID # 

TANK USAGE TYPE OF 
TANK 

TANK SIZE 
(DIA. FT.) 

PH 
OPERATING 
TANK 

CAPACITY 
GALLONS 

TANK 
FOUNDATION 

TANK 
DESIGN 
CODE 

REMARKS 

TK-101 
STORAGE ACID 
FLAM. LIQUID 
CLASS I 

S.S. 316 
CONE BOTTOM 12' X 17.5' 1 TO 10 12,000 

CAISSONS 
AND LEGS UL-142 1, 11 

TK-102 
STORAGE 
FLAM. LIQUID 
CLASS I PCB 
CONTAMINATED 

C S . 
CONE BOTTOM 

12' X 17.5' 4 TO 10 12,000 CAISSONS 
AND LEGS 

UL-142 2, 11 

TK-103 CS. 
CONE BOTTOM 

12' X 17.5' 4 TO 10 12,000 CAISSONS 
AND LEGS 

UL-142 3, 11 

TK-104 CS. 
CONE BOTTOM 

12' X 17.5' 4 TO 10 . 12,000 CAISSONS 
AND LEGS 

UL-142 4, 11 

TK-105 CS. 
CONE BOTTOM 

12' X 17.5' 4 TO 10 12,000 CAISSONS 
AND LEGS 

UL-142 5,8,11 

TK-106 CS. 
CONE BOTTOM 

12' X 17.5' 4 TO 10 12,000 CAISSONS 
AND LEGS 

UL-142 6,8,11 

TK-107 STORAGE ACID 
FLAM. LIQUID 

S.S. 
CONE BOTTOM 

12' X 17.5' 1 TO 10 12,000 CAISSONS 
AND LEGS 

UL-142 7,8,11 

TK-109 CS . 
CONE BOTTOM 

12' X 17.5' 4 TO 10 12,000 CAISSONS 
AND LEGS 

UL-142 9,8,11 

TK-110 
STORAGE 
FLAM. LIQUID 
CLASS I PCB 
CONTAMINATED 

CS. 
CONE BOTTOM 

12' X 17.5' 4 TO 10 12,000 CAISSONS 
AND LEGS 

UL-142 8,10,11 

TK-112 
STORAGE 
FLAM. LIQUID 
CLASS II 

CS. 
CONE BOTTOM 12' X 25.5' 4 TO 10 19,000 

CAISSONS 
AND LEGS UL-142 8,11,12 



R E M A R K S 

1. The welds around the new nozzles on the inside and outside of the tank were properly done 
and there were no visible defects. The existing welds are in good condition. There were not 
any other visible defects on the interior of the tank. 

2. There was powder-like rust on the bottom and side walls of the interior. The interior of the 
top plate was rusted and flaking. There were no visible defects on the welds around the new 
nozzles on the inside or outside. The tank will be flushed after hydra-testing. The existing 
welds of the tank shell and around the existing nozzles were in good condition. There were 
no other visual defects on the interior of the tank. 

; 3. All new and existing welds are in good condition and no visible defects were observed. The 
interior top plate has a lot of flake-like rust. There were no other visible defects. 

I 
4. All new and existing vessel welds were in good condition without visible defects. Coned 

bottom and walls were covered with powder-like rust. The interior of the top plate was 
rusted and flaking. There were no other visible defects. Some rust flakes were accumulated 

, on the bottom and will be flushed after hydro-testing of the tank. 

5. The interior bottom, walls and top were rusted. There was no flaking. The new and existing 
i welds are in good condition. Overall, the tank interior is in good condition and no visible 

defects were observed. 

6. The entire interior was slightly rusted. The new and existing welds are in good condition. 
Overall, the tank interior is in good condition and no visible defects were observed. 

7. The interior was clean. The existing welds were in good condition. Small pits in the bottom 
plate were repaired by weld-on material. The walls and top of the tank were in good 
condition. 

8. There is no recorded indication that the tank was built to UL-142 standard. The assumption 
that the tank was built to this standard is based on comparison with the tank fabricated to 
the standard. 

9. The tank had many rusted spots. All new and existing welds were in good condition without 
visible defects. The tank interior is in good condition. 

•\ 

10. The interior of the tank was in good condition. Top plate was rusted. The walls and bottom 
had powder-like rust. All new and existing welds were in good condition. 

11. The exterior of the tanks are not possible to inspect by visual inspection. All tanks are 
insulated with 2" tk insulation and metal jacket. The insulation and jacketing will be repaired 
on all tanks in the near future. 

12. The walls and bottom of the interior had a light powder-like dust. The top plate was rusted. 
The new and existing welds were in good condition and overall tank condition is good. 



16-T-2 
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E F F L U E N T T E C H N O L O G Y I N C . 

Confined Space Entry Permit (Pre-Entry/Entry Check List) 

Date and Time Issued: i j /J5VP}r)_ 

Job site: 

Equipment to be worked on: 

tot 
Pre-Entry (See Safety Procedure) 

1. Atmospheric Checks: Time 

A/', A 

Oxygen 

Explosive 

Toxic 

2. Source isolation (No Entry): N/A Yes 

Pumps or lines blinded ( ) ( *^*T 

disconnected, or blocked ( ) I>^T 

3. Ventilation Modification: N/A Yes 

Mechanical ( ) C*-"T 

Natural Ventilation only [s^f ( ) 

% L.E.L 

PPM 

No 

( ) 

( ) 

No 

( ) 

( ) 

Atmospheric check after Isolation and Ventilation: 

Oxygen s\Pi "*? > 19.5% 

Explosive / ) / I i f ) < 10% 

Toxic / V l lO < 10 PPMH(2)S 

Time fi},\0 
If conditions are in compliance with the above requirements 
and there is no reason to believe conditions may change 
adversely, then proceed to the Permit Space Pre-Entry Check 
List. Complete and post with this permit. If conditions are not 
in compliance with the above requirements or there is rea
son to believe that conditions may change adversely, pro
ceed the Entry Check-List portion of this permit. 
Date and Time Expires: 

Job Supervisor 

Work to be performed: 

Entry (See Safety Procedure) 

^ B i u ^ t a ^ ^ unpersons: 

(̂ iŝ ^ No 

Successfully completed required training? 

Is it current? ( ^ ) ( ) 

Equipment: N/A Yes No 

Direct reading as monitor - tested 

( ) ( ) 

Safety harnesses and lifelines for entry and standby 

persons ( ) ^y^f" 

Hoisting equipment {y^) ( ) 

Powered communications ^ 

<f ) ( ) 
SCBA's for entry and standby persons .x* 

Protective Clothing ( ) ^ ) 

All electric equipment listed Class I, Division I, 

Group D and Non-sparking 
tools ( 

3. Contents of confined space 

( ) ( ) 

We have reviewed the work authorized by this permit and 
the information contained here-in. Written instructions and 
safety procedures have been received and are understood. 
Entry cannot be approved if any squares are marked in the 
"No" column. This permit is not valid unless all appropriate 
items are completed. 
Permit and Check List Preuarad Bj 

(Supervi 
Approved 
(Unit Su 
ReviewechBy^Confined SpaGe-Operations Personnel): 
(printed name & signature) 



E F F L U E N T T E C H N O L O G Y I N C . 

Confined Space Entry Permit (Pre-Entry/Entry Check List) 

Date and Time Issued: ""^/S ^ <S"""* ^ / V ^ \ 

C : L ^ ) X f ) t e . S & £ - S 
Job site: 

Equipment to be worked on: 

^Pm?ScJT T 7 < W / < 7 7 0 2 

Pre-Entry (See Safety Procedure) 

1. Atmospheric Checks: Time 9 / 3 0 
Oxygen 

Explosive 

Toxic 

2. Source isolation (No Entry): 

Pumps or lines blinded 

disconnected, or blocked 

3. Ventilation Modification: 

Mechanical 

Natural Ventilation only 

4. Atmospheric check after Isolation and Ventilation: 

Oxygen > 19.5% 

Explosive NI Q - < 10% 

Toxic ^ hJ i 0 , < 10 PPMH(2)S 

N/A 

( ) 

( ) 

N/A 

( ) 

( ) 

Yes 

<><> 

Yes 

( ) 

% L.E.L 

PPM 

No 

( ) 

( ) 

No 

( ) 

( ) 

Time 

If conditions are in compliance with the above requirements 
and there is no reason to believe conditions may change 
adversely, then proceed to the Permit Space Pre-Entry Check 
List. Complete and post with this permit. If conditions are not 
in compliance with the above requirements or there is rea
son to believe that conditions may change adversely, pro
ceed the Entry Check-List portion of this permit. 
Date and Time Expires: • 

Job Supervisor 

JTJVSft9c L 
Work to be performed: 

Entry (See Safety Procedure 

1. Entry, (standby^Kdback up 2rsons: 

Successfully completed required training? 

Is it current? ( ^ ) ( ) 

2. Equipment: N/A Yes No 

Direct reading as monitor - tested 

( ) ( > 0 ( ) 
Safety harnesses and lifelines for entry and standby 
persons ( ) fa) 

Hoisting equipment ( X ) ( ) 

Powered communications 

< > o ( ) 
SCBA's for entry and standby persons 

( ) ( X ) 

Protective Clothing ( ) ( V ) 

All electric equipment listed Class I, Division I, 

Group D and Non-sparking 
tools ( V ) ( ) ( ) 

3. Contents of confined space 

e w > 9 T ' Y T f t A ( k 

We have reviewed the work authorized by this permit and 
the information contained here-in. Written instructions and 
safety procedures have been received and are understood. 
Entry cannot be approved if any squares are marked in the 
"No" column. This permit is not valid unless all appropriate 
items are completed. 
Permit and Check List Prepared By: 

(Supervisor) 
Approved By: 
(Unit Supervisor), 
Reviewed By (Confined Space Operations Personnel): 
(printed name k signature) 

Yes No 



E F F L U E N T T E C H N O L O G Y I N C . 

Coniined Space Entry Permit (Pre-Entry/Entry Check List) Successfully completed required training? 

Cf^t>D/Tv\ Is it current? { 

2. Equipment: N/A Yes 

Direct reading as monitor - tested 

( ) 

Date and Time Issued: 

C.) 

v ( ) 

No 

Job site: 

CHICAGO 
Equipment to be worked on: 77M /KL 

io 3 
Pre-Entry (See Safety Procedure) 

1. Atmospheric Checks: Time 

Oxygen , S " % 

Explosive /Vt i j % L.E.L. 

Toxic V j , & 

2. Source isolation (No Entry): 

Pumps or lines blinded 

disconnected, or blocked 

3. Ventilation Modification: 

Mechanical 

Natural Ventilation only 

4. Atmospheric check after Isolation and Ventilation: 

Oxygen _3CLL3. > 19-5% 

Explosive A / / < 10% 

N/A 

( ) 

( ) 

N/A 

( ) 

( U< 

Yes 

( l < 

( L-T 
Yes 

( K 
( ) 

PPM 

No 

( 

( 

No 

( 
( 

) 

Toxic t s j j rO 

Time ^ t J V ? 

10 PPM H(2)S 

If conditions are in compliance with the above requirements 
and there is no reason to believe conditions may change 
adversely, then proceed to the Permit Space Pre-Entry Check 
List. Complete and post with this permit. If conditions are not 
in compliance with the above requirements or there is rea
son to believe that conditions may change adversely, pro
ceed the Entry Check-List portion of this permit. 
Date and Time Expires: 

Job Supervisor 

Work k to be performed: 

Entry (See SajelyProcedure) 

l(^ErUry, ^ a ^ b y ^ d ( b ^ ^ u p person^: 

[ Yes j No 

( ( 
Safety harnesses and lifelines for entry andstandby 
persons ( ) ( L>f ( 

Hoisting equipment ( ^] ( ) ( 

Powered communications 

( W ( ) ( 

SCBA's for entry and standby persons 

( ) ( K ( 

Protective Clothing ( ) ( X^r^[ 

All electric equipment listed Class I, Division I, 

Group D and Non-sparking 
tools ( 

3. Contents of confined space 

TEhn P r y 

( > ( ) 

We have reviewed the work authorized by this permit and 
the information contained here-in. Written instructions and 
safety procedures have been received and are understood. 
Entry cannot be approved if any squares are marked in the 
"No" column. This permit is not valid unless all appropriate 
items are completed. 
Permit and Check4^t^^paTe<j, By: 

(Supervisor 
ApprovecH3y: 
(Unit Supervisor; 
ReviewW*y-T/Confined S 
(printed name & signature 



E F F L U E N T T E C H N O L O G Y I N C . 

Confined Space Entry Permit (Pre-Entry/Entry Check List) 

Date and Time issued: " 7 / l ^ v ^ T " / c O / # 4 - " 

Job site: 

Equipment to be worked on: 

T - ; a > 4 ~ 
Pre-Entry (See Safety Procedure) 

1. Atmospheric Checks: Time 

i - Oxygen . 

Explosive 

Toxic 

2. Source isolation (No Entry): 

Pumps or lines blinded 

disconnected, or blocked 

3. Ventilation Modification: 

Mechanical . 

Natural Ventilation only 

4. Atmospheric check after Isolation and Ventilation: 

Oxygen 9^0'* 7 > 19.5% 

* Explosive f \ l . D. < 10% 

Toxic C('P ' K 1 0 P P M H ( 2 > S 

N/A 

( ) 

( ) 

N/A 

( ) 

( ) 

Yes 

( X ) 

< y > 

Yes 

< X > 

( ) 

% 

% L.E.L 

PPM 

No 

( ) 

( ) 

No 

( ) 

( ) 

Time j Q ' /<~ 

If conditions are in compliance with the above requirements 
and there is no reason to believe conditions may change 
adversely, then proceed to the Permit Space Pre-Entry Check 
List. Complete and post with this permit. If conditions are not 
in compliance with the above requirements or there is rea
son to believe that conditions may change adversely, pro
ceed the Entry Check-List portion of this permit. 
Date and Time Expires: 

L 
Job Supervisor 

J T ) V 3 P r T r T 

Work to be performed: 

Entry (See Safety Proce 

1. Entry, ^tand^y, and^ack up^persons: 

No 

Successfully completed required trainina? 

Is it current? ( / S v ( 

Equipment: N/A Yes ^ N o 

Direct reading as monitor - tested 

( ) ( > ^ ( 
Safety harnesses and lifelines for entry and standby 
persons ( ) ( ^ 

Hoisting equipment ) ( ) 

) 

Powered communications . 

( X ( 

SCBA's for entry and standby persons 
( ) ( X ) 

Protective Clothing ( ) ( y^) 

All electric equipment listed Class I, Division f, 

Group D and Non-sparking 
tools ( ^ ) ( ) 

3. Contents of confined space 

( 

We have reviewed the work authorized by this permit a 
the information contained here-in. Written instructions a 
safety procedures have been received and are understoc 
Entry cannot be approved if any squares are marked in t 
"No" column. This permit is not valid unless all appropria 
items are completed. 
Permit and Check 

(Supervisor) 
Approved B 
(Unit Supervisor) 
Reviewed By (Confined Spac 
(printe<(jTainV& signature) 

eratlons Personnel): 



E F F L U E N T T E C H N O L O G Y I N C . 

Confined Space Entry Permit (Pre-Entry/Entry Check List) 

Date and Time Issued: 

M S 
Job site: 

h i e / f ( s o , 

Equipment lo be worked orr: _ T " " / ^ 

TA>Vfc ) / v / s f t s cn&a ( las' 
Pre-Entry (See Safety Procedure) 

1. Atmospheric Checks: Time 
<=})2JD 

Oxygen ^ Q f t 

N<0 Explosive 

Toxic rV, 0 

2. Source isolation (No Entry): N/A Yes 

Pumps or lines blinded ( ) 

disconnected, or blocked ( ) 

3. Ventilation Modification: N/A 

Mechanical ( ) 

Natural Ventilation only ( 

% 

% L.E.L 

PPM 

No 

( ( ) 

( ) 

Yes No 

( ) ( 

4. Atmospheric check after Isolation and Ventilation: 

( ) 

Oxygen . 

Explosive 

Toxic 

Time 

rv, 
19.5% 

10% 

10 PPM H(2)S 

If conditions are in compliance with the above requirements 
and there is no reason to believe conditions may change 
adversely, then proceed to the Permit Space Pre-Entry Check 
List. Complete and post with this permit. If conditions are not 
in compliance with the above requirements or there is rea
son to believe that conditions may change adversely, pro
ceed the Entry Check-List portion of this permit. 
Date and Time Expires: 

Job Supervisor 

Work to be performed: 

Entry (See Safety Procedure) 

1. Entry, standby, and back up persons: 

Successfully completed required training? 

Is it current? { y / ) ( ) 

. Equipment: N/A Yes No 

Direct reading as monitor - tested 

( ) (>0 ( ) 
Safety harnesses and lifelines for entry and standby 
persons ( ) 

Hoisting equipment (^O ( ) 

Powered communications 

( V ) ( ) 
SCBA's for entry and standby persons 

( ) ( X T 

Protective Clothing ( ) (^'y) 

Ail electric equipment listed Class I, Division I, 

Group D and Non-sparking 
tools ( V ) 

3. Contents of confined space 

( ) ( ) 

Pr v 

We have reviewed the work authorized by this permit and 
the information contained here-in. Written instructions and 
safety procedures have been received and are understood. 
Entry cannot be approved if any squares are marked in the 
"No" column. This permit is not valid unless all appropriate 
items are completed. 
Permit and Check List Prepared Bv 

(Supervisor) 
Approved 
(Unit Supervisor. 
RevieweaBy^Confined Space (fjperations Personnel): 
(printed name & signature) 

Yes No 



E F F L U E N T T E C H N O L O G Y I N C . 

id Confined Space Entry Permit (Pre-Entry/Entry Check List) 

Date and Time Issued: "J / O j ^ D 

Successfully completed required training? 

Is it current? 

Yes 
( 

No 

Job site: } O ^ S ) 

C H i C A e Z n . - 7 T L -
Equipment to be worked on: / 

Pre-Entry (See Safety Procedure) / 0 £> /k-V-s 

1. Atmospheric Checks: Time 

Equipment: N/A 

Direct reading as monitor - tested 

( ) K / ( 
Safety harnesses and lifelines for entry and standby 
persons ( ) ( ^ ) 

Hoisting equipment ( ^ ) ( ) 

f̂ pwered communications 

) 

) 

Oxygen 

Explosive 

Toxic 

2. Source isolation (No Entry): N/A 

( ) 

( ) 

N/A 

( ) 

ration 

Yes 

Yes 

< X > 
( ) 

% 

% L.E.L 

PPM 

No 

( ) 

( ) 

No 

( ) 

( ) 

SCBA's for entry and standby persons 

) 

Pumps or lines blinded 

disconnected, or blocked 

3. Ventilation Modification: 

Mechanical 

Natural Ventilation only ( 

4. Atmospheric check after Isolation and Ventilation: 

Oxygen > 19.5% 

Explosive < 10% 

Toxic < 10 PPMH(2)S 

Time 

If conditions are in compliance with the above requirements 
and there is no reason to believe conditions may change 
adversely, then proceed to the Permit Space Pre-Entry Check 
List. Complete and post with this permit. If conditions are not 
in compliance with the above requirements or there is rea
son to believe that conditions may change adversely, pro
ceed the Entry Check-List portion of this permit. 
Date and Time Expires: 

/ - Q \ J T - ) L i J S - A 

Job Supervisor 

Work to be performed: 

( . ) 

Protective Clothing ( ) ( 

All electric equipment listed Class I, Division I, 

Group D and Non-sparking 
tools ^ • { ^ i ) 

3. Contents of confined space 

f ? » ) / " T V I 

( i < i 

We have reviewed the work authorized by this permit and 
the information contained here-in. Written instructions and 
safety procedures have been received and are understood. 
Entry cannot be approved if any squares are marked in the 
"No" column. This permit is not valid unless all appropriate 
items are completed. 
Permit and Check List Pjapafed By^-v^ 

(Supervisor) 
Approved 
(Unit Supervisor. 
ReviewedrBy^Confined Space'Operations Personnel): 
(printed name & signature) 

y 



E F F L U E N T T E C H N O L O G Y I N C . 

Confined Space Entry Permit (Pre-Entry/Entry Check List) 

Date and Time Issued: o fe^ /Ot 

Job site: 

Equipment to be worked on: 9-

Pre-Entry (See Safety Procedure) 

1. Atmospheric Checks: Time 

Oxygen P^O > %" % 

Explosive yi/f J ) % L.E.L. 

Toxic 

2. Source isolation (No Entry): N/A 

Pumps or lines blinded ( ) 

disconnected, or blocked ( ) 

3. Ventilation Modification: N/A 

Mechanical ( ) 

Natural Ventilation only 

Yes 

( ^) 

( ~ " f 

Yes 

PPM 

No 

( 

( 

No 

( 

( ) ( 

4. Atmospheric check after Isolation and Ventilation: 

Oxygen 

Explosive 

Toxic 

Time 

Mi 
_/J2± W < 

19.5% 

10% 

10 PPM H(2)S 

If conditions are in compliance with the above requirements 
and there is no reason to beiieve conditions may change 
adversely, then proceed to the Permit Space Pre-Entry Check 
List. Complete and post with this permit. If conditions are not 
in compliance with the above requirements or there is rea
son to believe that conditions may change adversely, pro
ceed the Entry Check-List portion of this permit. 
Date and Time Expires: 

Job Supervisor 

I I. Work to be performed: 

sety Procedure^ 

tandby, and tjack up^persons: 

Successfully completed required training? 

Is it current? ( X ' ) ( ) 

2. Equipment: N/A Yes No 

Direct reading as monitor - tested 

( ) ( M ( ) 

Safety harnesses and lifelines for entry^nd standby 
persons ( ) ( V ) 

Hoisting equipment { }C) ( ) 

Powered communications^ 

( X ) ( ) 

SCBA's for entry and standby persons v 

( ) ( X ) 

Protective Clothing ( ) ( ^ ) 

All electric equipment listed Class I, Division I, 

Group D and Non-sparking 
tools (*yf) ( ) ( ) 

3. Contents of confined space 

We have reviewed the work authorized by this permit and 
the information contained here in. Written instructions and 
safety procedures have been received and are understood. 
Entry cannot be approved if any squares are marked in the 
"No" column. This permit is not valid unless all appropriate 
items are completed. 
Permit and Check, 

(Superv 
Approved 
(Unit 
Reviewed By (Confined Srface 
(printed name & signature 

Yes No 



E F F L U E N T T E C H N O L O G Y I N C . 

Confined Space Entry Permit (Pre-Entry/Entry Check List) 

Date and Time Issued: 

Job site: 

Equipment to be worked on: 

Successfully completed required training? 

Is it current? O^) ( ) 

2. Equipment: N/A Yes No 

Direct reading as monitor - tested 

( ) ( X ) ( ) 

Safety harnesses and lifelines for entry and standby 

Pre-Entry (See Safety Procedure) 

1. Atmospheric Checks: Time 

Oxygen 

Explosive (Al f d 

Toxic / V / O 

2. Source isolation (No Entry): 

/ /JL-V^persons 

Hoisting equipment 

N/A 

( ) 

( ) 

N/A 

( ) 

Yes 

% 

% L E . L 

PPM 

No 

( ) 

( 

Yes No 

( ( 

( ) ( ) 

Pumps or lines blinded 

disconnected, or blocked 

3. Ventilation Modification: 

Mechanical 

Natural Ventilation only 

4. Atmospheric check after isolation and Ventilation: 

Oxygen > 19.5% 

Explosive < 10% 

Toxic < 10 PPMH(2)S 

Time 

If conditions are in compliance with the above requirements 
and there is no reason to believe conditions may change 
adversely, then proceed to the Permit Space Pre-Entry Check 
List. Complete and post with this permit. If conditions are not 
in compliance with the above requirements or there is rea
son to believe that conditions may change adversely, pro
ceed the Entry Check-List portion of this permit. 
Date and 71 r 

, ^ 2trt<, focr T T L V i r 
V_WofK to be performed: 

( ) ( X ) ( 

ctf ) ( ) ( 

Powered communications 

<%) ( ) ( 

SCBA's for entry and standby persons 

( ) ( 
Protective Clothing ( ) ( ( 

All electric equipment listed Class I, Division I, 

Group D and Non-sparking 
tools ( > 0 

3. Contents of confined space 

(• ) < ) 

We have reviewed the work authorized by this permit and 
the information contained here-in. Written instructions and 
safety procedures have been received and are understood. 
Entry cannot be approved if any squares are marked in the 
"No" column. This permit is not valid unless all appropriate 
items are completed. 
Permit and Check List Prepared By: 

(Supervisor) 
Approved 
(Unit Supervisor. 
ReviewechSy^Confined Spa^e1 Operations Personnel): 
(printed name & signature| 

+ — f — 



E F F L U E N T T E C H N O L O G Y I N C . 

Confined Space Entry Permit (Pre-Entry/Entry Check List) 

Date and Time Issued: ^ / l f7 S / 113 & 

Job site site: 

Equipment to be worked on: , - i - , . . , 

- A i r> i ^J /v A s persons 

m i l e / / v s f a c r f i w 

Successfully completed required training? 

Is it current? ( \ y ) 

Yes 
( 

No 
) 

Pre-Entry (See Safety Procedure) 

1. Atmospheric Checks: Time /lOV 
Oxygen A O , ^ 

Explosive 

Toxic N i / } 

Yes 

Yes 

<*> 
( ) 

% 

% L.E.L. 

PPM 

No 

( • ) 

( ) 

No 

( ) 

( ) 

2. Source isolation (No Entry): N/A 

Pumps or lines blinded ( ) 

disconnected, or blocked ( ) 

3. Ventilation Modification: N/A 

Mechanical ( ) 

Natural Ventilation only ( 

4. Atmospheric check afterjsolation and Ventilation: 

Oxygen > 39.5% 

Explosive 

Toxic < 10 PPM H(2)S 

Time - ( 1 3 K~ 

If conditions are in compliance with the above requirements 
and there is no reason to believe conditions may change 
adversely, then proceed to the Permit Space Pre-Entry Check 
List. Complete and post with this permit. If conditions are not 
in compliance with the above requirements or there is rea
son to believe that conditions may change adversely, pro
ceed the Entry Check-List portion of this permit. 
Date and Time Expires: 

Job Supervisor 

Work to be performed: 

Entry (See^Safety Procedure^ 

1 .(Entryfetand s a c k u i and back^upjpersons: 

res No 

2. Equipment: N/A 

Direct reading as monitor - tested 

( ) (^Q ( ) 
Safety harnesses and lifelines for entry, and standby 

( ) < A i 

y X ) (- > 
Hoisting equipment 

Powered communications 

( 

SCBA's for entry anc£§tandby^persons 

Protective Clothing ( ) 

All electric equipment listed Class I, Division I, 

Group D and Non-sparking , 
tools fcf ) 

3. Contents of confined space 

( ) 

( ) ( ) 

We have reviewed the work authorized by this permit and 
the information contained here-in. Written instructions and 
safety procedures have been received and are understood. 
Entry cannot be approved if any squares are marked in the 
"No" column. This permit is not valid unless all appropriate 
items are completed. 
Permit and Check List 

(Supervisor 
Approved^: 
(Unit Sdpervi 
Reviewed'Sy (Confined Spaqe perations Personnel): 
(printed name & signature) ^ 

fa , VJKH&K; V A N A g y 4 s 

u 



E F F L U E N T T E C H N O L O G Y I N C . 

Confined Space Entry Permit (Pre-Entry/Entry Check List) 

Date and Time Issued: ~~} j~) )*7-D 

Job site: 

Equipment to be worked on: 

(See safety Procedure) 
it 2. 

Pre-Entry (See Safety Procedure) 

1. Atmospheric Checks: Time 

O x y g e n 

Explosive 

Toxic 

% L.E.L. 

PPM 

2. Source isolation (No Entry): N/A Yes No 

Pumps or lines blinded ( ) ( A < ) 

disconnected, or blocked ( ) ( ( ) 

3. Ventilation Modification: N/A Yes No 

Mechanical ( ) ( / ) ( ) 

Natural Ventilation only ( ( ) ( ) 

4. Atmospheric check after Isolation and Ventilation: 

Oxygen > _J9.5% _ 

Explosive < 10% 

Toxic < 10 PPMH(2)S 

Time 

If conditions are in compliance with the above requirements 
and there is no reason to believe conditions may change 
adversely, then proceed to the Permit Space Pre-Entry Check 
List. Complete and post with this permit. If conditions are not 
in compliance with the above requirements or there is rea
son to believe that conditions may change adversely, pro
ceed the Entry Check-List portion of this permit. 
Date and Time Expires: 

Job Supervisor 

W o r k t o b e p e r f o r m e d : 

E n t r y ( S e e S a f e t y P r o c e d y r e J . . 

^ E n U ^ S t ^ d b y ^ n d ^ T o a c k u p p e r s o n s : 

No 

Successfully completed required training? 

Is it current? ( ^ / f 

Yes 
( ) 

No Equipment: N/A 

Direct reading as monitor - tested 

( ) ( A (. 
Safety harnesses and lifelines for entry and standby 

( ) 

A> 
Powered communications y 

A ) ( ) 
SCBA's for entry and standby persons * 

( ) K/S 
Protective Clothing ( ) (^ / ) 

All electric equipment listed Class I, Division I, 

) 

persons 

Hoisting equipment ( ) 

Group D and Non-sparking . 
tools f X ) 

3. Contents of confined space 

( ) ( ) 

We have reviewed the work authorized by this permit and 
the information contained here-in. Written instructions and 
safety procedures have been received and are understood. 
Entry cannot be approved if any squares are marked in the 
"No" column. This permit is not valid unless all appropriate 
items are completed. 
Permit and Check List Prejaaied/Byj 

(Supervisor^ 
Approved 
(Unit Supervisor) 
RevieweoSBy-^Confined Sfjace Operations Personnel): 
(printed name & signature) 

t 
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L E E F . M O U N T , P . E . 

CIVIL ENGINEER 
2 BAY VIEW AVENUE HINGHAM, MASSACHUSETTS 02043 

(617) 749-5394 

23 May 1995 

M r . A l a n F . M o u n t , P r o j e c t M a n a g e r 
C l e a n H a r b o r s o f C h i c a g o , I n c . 
11800 S . S t o n y I s l a n d A v e n u e 
C h i c a g o , I l l i n o i s 6 0 6 1 7 

S u b j e c t : CWM T a n k F a r m 
T a n k A g i t a t o r M o u n t i n g a n d N o z z l e D e t a i l s 

E n c l o s u r e : 1) D e s i g n C a l c u l a t i o n s a n d F a b r i c a t i o n D e t a i l s 
<10 s h e e t s , o r i g i n a l I s s u e d a t e 14 M a r c h 1995) 

D e a r A l a n , 

E n c l o s u r e 1) I s s u b m i t t e d h e r e w i t h f o r y o u r i n f o r m a t i o n 
a n d r e c o r d s . S h e e t n o s . 1, 5 , 6 8, 9 h a v e b e e n u p d a t e d a n d 
r e v i s e d w h e r e n e c e s s a r y t o r e f l e c t y o u r a c t u a l " a s b u i l t " 
c o n d l t i o n s . 

Y o u r s t r u 1 y , 

L e e F . Mount 

PETER J . BERNES 
LICENSED STRUCTURAL ENGINEER 

ILLINOIS NO. 3659,, Z n ^ , 
MY LICENSE EXPIRES CN ' ' ' t > U - ' 



LEE F. MOUNT, P.E. 
Ctvil Engineer/Naval Architect 

2 Bay View Avenue 
HINGHAM, MASSACHUSETTS 02043 

(617) 749-5394 
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LEE F. MOUNT, P.E. 
Civil Engineer/Naval Architect 

2 Bay View Avenue 
HINGHAM, MASSACHUSETTS 02043 

(617) 749-5394 
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LEE F. MOUNT, P.E. 
CIvii Engineer/Naval Architect 

2 Bay View Avenue 
HINGHAM, MASSACHUSETTS 02043 

(617) 749-5394 
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LEE F. MOUNT, P.E. 
Civil Engineer/Naval Architect 

2 Bay View Avenue 
HINGHAM, MASSACHUSETTS 02043 

(617) 749-5394 
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LEE F. MOUNT, P.E. 
Civil Engineer/Naval Architect 

2 Bay View Avenue 
HINGHAM, MASSACHUSETTS 02043 

(617) 749-5394 
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LEE F. MOUNT, P.E. 
Civil Engineer/Naval Architect 
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HINGHAM, MASSACHUSETTS 02043 

(617) 749-5394 
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LEE F. MOUNT, P.E. 
Civil Engineer/Navai Architect 
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HINGHAM, MASSACHUSETTS 02043 

(617) 749-5394 
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L E E F. M O U N T , P .E. 
Civil Engineer/Naval Architect 
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HINGHAM, MASSACHUSETTS 02043 

(617) 749-5394 
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L E E F . M O U N T , P . E . % . „ " 
'v. CIVIL ENGINEER ^ ? 

2 BAY VIEW AVENUE HINGHAM, MASSACHUSETTS 02043 J-#fcVA 

(617) 749-5394 "Af. 

1? June 1995 

Marie Vanagas 
Hoyer-Sch1eslnger-Turner, Inc. 
300 West Adams Street 
Chicago, ILL. 60606 

Subject: Clean Harbors of Chicago, Inc. 
CWM Tank Farm 

Enclosure: 1) Review and Assessment of Structura l Integr i ty 
of E x i s t i n g Tanks; LFMount Report dated 
January 1995 

Dear Ms Vanagas, 

In response to Clean Harbors' request , enclosure 1) Is 
herewith forwarded for your information and records. 

PETER J. BERNES 
L ICENSED STRUCTURAL ENGINEER 

ILLINOIS NO. 3659 „ 
MY L ICENSE EXPIRES ON ^ 4 

Yours t r u l y , 

Lee F. Mount 



Ay 
J L E E F . M O U N T , P . E . 

CIVIL ENGINEER 
2 BAY V IEW A V E N U E HINGHAM, MASSACHUSETTS 02043 

(617) 749-5394 

CWM TANK FARM 

R e v i e w a n d A s s e s s m e n t of S t r u c t u r a l I n t e g r i t y of E x i s t i n g T a n k N o s . 

T - 106 
T - 107 
T - 109 
T - 110 
T - 112 

T - 101 
T - 102 
T - 103 
T - 104 
T - 105 

J a n u a r y 1995 

P r e p a r e d F o r : 

C l e a n H a r b o r s o f C h i c a g o , I n c . 

( I n r e s p o n s e t o I l l i n o i s EPA c o m m e n t s ; 

C 
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INTRODUCTION 

This report was prepared in response to the I l l i n o i s . ' 
EPA's request for add i t iona l information on the s t ruc tu ra l 
cond i t ion of the e x i s t i n g hazardous waste storage and/or 
fuel tanks scheduled for reuse at your CWM Tank Farm. 

The work scope Involved a technical review of a l l 
a v a i l a b l e tank r e l a t e d documents furn ished by Clean Harbors. 
Pert inent data was then summarized and tabulated for each 
tank on a " E x i s t i n g Tank Status Form". The u l t r a s o n i c test 
measurements for th ickness , shown on the status forms, were 
then analyzed in order to make estimates of corrosion ra tes 
and pro jected se rv ice l i f e . 

Reference documents consul ted dur ing the course of t h i s 
study include: 

# RCRA Tank Assessment - Tank Farm System, prepared for 
CWM Chemical Serv ices Inc. by ALpha Consul tants , L t d . 
Jan. 1990 

# Tank System Inspect ion, prepared for CWM Chemical 
Serv ices Inc. by S l r r l n e Environmental Consultants 
Nov. 1991 

# Straubing, Rubin 8. Kenes, Inc. Tank Design Drawings 

# Imperial Steel Tank Co. Fabr ica t ion Drawings 

# Supplemental u l t r a s o n i c th ickness measurements taken 
on s t a i n l e s s steel Tank No. T-101 on 23 January '95 
by MQS Inspect ion, Inc. (raw data) 



TANK GENERAL DESCRIPTIONS AND HISTORY 

Page 2 

The ten <10) e x i s t i n g tanks, numbered T-101 to T-107, 
T-109, T-110, 8. T-112, are 12 f t . d i a . v e r t i c a l , cone bottomed, 
leg supported, above ground, insu la ted tanks. 

Tank T-112 has a nominal capaci ty of 20,000 g a l s . AIT other 
tanks are of 12,000 g a l . capaci ty each. 

Tank nos. T-101 and T-107 are of s t a i n l e s s steel 
c o n s t r u c t i o n . A l l others are of carbon s t e e l . 

The four (4) newer tank nos. T-101 to T-104, f abr ica ted by 
Imperial Steel Tank C o . , were placed in se rv ice during 1986. The 
remaining older s ix (6) tanks date from 1981. 

Ava i l ab le records and f a b r i c a t i o n drawings for tank nos. 
T-101 to T-104 ind icate they were b u i l t to the Underwriters 
Labora tor ies , Inc. Standard UL-142 for steel above ground tanks 
and were to be labeled as such. The publ ished UL-142 Standards 
"do not cover v e r t i c a l tanks that are e levated by means of legs" 
and are not Intended for l i q u i d s having a s p e c i f i c grav i ty 
exceeding that of water. In order to s a t i s f y these except ions, It 
was necessary for Imperial Steel to apply for Underwriters Lab 
review and inspect ion to obtain the UL L i s t i n g for these cone 
bottomed above ground s tee l tanks on l egs . 

The Imperial f a b r i c a t i o n drawings l i s t the fo l lowing tank 
design parameters: 

Design Pressure = hyrdos ta t lc head due to contents 

Design Temperature = 250° F 

S p e c i f i c Gravi ty = 1.5 

Corrosion Allowance = 1/16 " 

Although no f a b r i c a t i o n drawings were found for the s i x <6) 
older tanks, the St raubing, Rubin & Kenes design plans Indicate 
the same material th icknesses for the top, s h e l l , and bottom as 
shown on the Imperial p l a n s . Since these thicknesses have been 
further v e r i f i e d by u l t r a s o n i c test measurements, It seems 
reasonable to conclude that these o lder tanks were a lso b u i l t to 
the design standards of UL-142. 

The most recent u l t r a s o n i c th ickness measurements Include 
those taken by Alpha Consultants in Aug. '89 and by MQS 
Inspection in Oct . '91 for the Ser r ine repor t . 

Alpha Consultants conducted v i s u a l Internal inspect ions on 
a l l tanks (except T-110, which was ln serv ice ) ln ear ly Dec. '89 
and an external s i t e Inspection on 3 Jan . '90. Serr ine 
Environmental Consultants conducted a v isual s i t e inspec t ion , 
inc lud ing a l l tank e x t e r n a l s , ln Sept . ' 91 . 
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SPECIFIC TANK DETAILS 

For tabula t ion of e x i s t i n g tank d e t a i l design Information 
and summary of la test u l t r a s o n i c th ickness measurements, re fer to 
the tank s ta tus form provided in Appendix A for each of the ten 
(10) tanks. 

PROJECTED SERVICE LIFE 

The fo l lowing table summarizes r e s u l t s of c a l c u l a t i o n s 
undertaken to e s t a b l i s h corros ion r a t e s , based on past s e r v i c e , 
in order to pred ic t an expected s e r v i c e l i f e for the eight <8) 
carbon s tee l tanks. For c a l c u l a t i o n d e t a i l s , re fe r to Appendix B. 

Surface Est imated 
Corrosi on 

Rate 

EstImated 
Ret 1rement 
Thickness 

% of 
"as bui11" 

Thickness 
Remaining 

at 
Ret irement 

Projected L i f e 
as of 1995 

Tank Top 2.5 M l l s / y r 0.156" 62% 24 y r s . 
T-110 

Side Shel l 3.6 M l l s / y r 0.188" 60% 21 y rs . 
T-1058.T-112 

Cone Bottom 3.0 M l l s / y r 0.281" 71% 28 yrs , 
T-102 

NOTE: 
The fo l lowing assumptions were used In the development of 

t h i s t ab le : 

Corros ion rates for the tank top and she l l sur faces were 
a r r ived at by subt rac t ing the lowest recorded minimum u l t r a s o n i c 
thickness reading to date from the "as b u i l t " th ickness and then 
d i v i d i n g by the tank age at time of th ickness read ing . 

In a r r i v i n g at an estimated c o r r o s i o n rate for the bottom 
cone s u r f a c e , l t was found necessary to develop an adjusted "as 
bu i l t " th ickness . Th is was required s ince the average recorded 
bottom th ickness measurement for a l l tanks, and ln most cases the 
minimum value a l s o , exceeded the 0.375" th ickness shown on the 
f a b r i c a t i o n drawing. The "as b u i l t " th ickness was therefore 
adjusted to 0.392" to more accurately r e f l e c t the u l t r a s o n i c 
readings which ten years la ter were g i v i n g averages and minlmums 
greater than 0.375" . 
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INSPECTION/TESTING PLAN PRIOR TO REUSE 

In order to assess each tank 's internal cond i t ion , 
material th ickness , and i n t e g r i t y p r i o r to being placed back 
in s e r v i c e , i t i s planned to do the f o l l o w i n g , once the tank 
has been found safe for man-entry: 

# Conduct an i n i t i a l v isual Inspection by a tank 
experienced technic ian in company with a reg is te red 
pro fess iona l engineer to determine general tank c o n d i t i o n . A 
standard check l i s t , s i m i l a r to that used by Alpha 
Consultants for Tank T-109 and shown in Figure 1 w i l l be 
used as a guide and for recording f i n d i n g s . 
Susp ic ious areas w i l l be noted for a more r igorous 
Inspection and scheduled for u l t r a s o n i c measurement If 
deemed necessary . 

# Since these tanks are i n s u l a t e d , past u l t r a s o n i c 
readings taken from the tank ex te r io r have been l imi ted to 
those areas where a removable patch permits d i r e c t access to 
the p la te surface beneath. Past surveys have included at 
each of 4 - 90° quadrants, 1 top p o i n t , 3 s ide points and 1 
cone bottom point g iv ing a tota l of 20 read ings / tank . With 
the tank out of serv ice and c l e a n , l t would seem des i rab le 
to take addi t iona l u l t r a s o n i c th ickness measurements from 
w i t h i n . The cone bottom and tank height w i l l make t h i s 
d i f f i c u l t and require a tank ladder or other means to reach 
the underside of the top p l a t e . 

# It i s recommended that a minimum of 12 readings each 
be taken In a + pattern on the top and bottom sur faces . For 
the she l l at mid-height , a g i r th sample of about 20 po in ts 
around the circumference Is d e s i r a b l e . F i n a l l y , a v e r t i c a l 
row sample, top to bottom, of about 10 po in ts at a loca t ion 
determined from the v isua l inspect ion to be most worthy of 
further e x p l o r a t i o n , should provide more than enough data to 
v e r i f y the e x i s t i n g surface thicknesses and to form a base 
for comparison with past and future th ickness measurement 
readings. The u l t r a s o n i c test readings are to be taken by 
personnel q u a l i f i e d and c e r t i f i e d as competent to use the 
test equipment. The test r e s u l t s are to be analyzed by a 
reg is te red professional engineer experienced in steel tank 
design and c o n s t r u c t i o n . 
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ALPHA CONSULTANTS, Ltd. 
CHECKLIST FOR VISUAL INSPECTION OF UNLINED VFRRffTL?T 

_CWM Chemical Services, Inc.-Chicago Incinerator 
_11700 So. Stony Island Ave., Chicago, II. 60617 

December 5, 1989 
l«g« 

OWNER. 
TEST SITE 
DATE OF INSPECTION 
TIME OF INSPECTION 
SUPERVISORY ENGINEER 
PHOTOGRAPHER/TECHNICIAN 
TECHNICIAN 

.Harris E. Dicker,P. E. 

.Robert A. Dicker 

.James L. Eggert 

TANK NO. 
INTERIOR SHELL MATERIAL 
CLADDING MATERIAL 
INSULATION 

.109 (NO PCB IN TANK) 
CS 
SST 

2' FIBREGLASS SIDES & BOTTOM, 2' 
EQUIPPED WITH MIXER. 

COL BLOCK TOP 
HO 

INITIAL ROOF INSPECTION FOR SAFETY 
HAZARDS OF FALLING OBJECTS 
VISIBLE CORROSION 

.NONE 
NONE 

MORE RIGOROUS INSPECTION OF ROOF & STRUCTURAL SUPPORTS 
VISIBLE LOSS OF METAL- THICKNESS 
VISIBLE CRACKS OR LEAKS AT WELDS 
VISIBLE CRACKS AT NOZZLE CONNECTIONS. 
MALFUNCTIONING OF ROOF SEALS 
VISIBLE DETERIORATION OF WATER DRAIN SYSTEM. 
CONDUCT HAMMER TESTING 

.NONE 

.NONE 

.NONE 

.NONE 

.NONE 
NO 

TANK SHELL 
VISIBLE CRACKS AT SEAMS. 
VISIBLE CORROSION AT VAPOR SPACE/LIQUID LEVEL LINE. 
VISIBLE CRACKING OF PLATE JOINTS 
VISIBLE CRACKING OF NOZZLE CONNECTION JOINTS. 
VISIBLE LOSS OF METAL THICKNESS 

JMONE 
.NONE 
.NONE 
.NONE 
NONE 

TANK BOTTOM 
TYPE OF BOTTOM, SLOPED OR FLAT. 
VISIBLE CORROSION PITS__ 
VISIBLE CRACKED SEAMS • 

VISIBLE DEPRESSIONS IN BOTTOM AREAS AROUND OR 
UNDER ROOF OR PIPE SUPPORTS 

VISIBLE LOSS OF METAL.THICKNESS 
VISIBLE UNEVENESS OF BOTTOM__; 
CONDUCT HAMMER TEST 
VISIBLE BULGES, BLISTERING OR SPALLING 
WAS ULTRASONIC TESTING OF TANK WALLS, ETC. CONDUCTED. 

.SLOPED 
NONE 
NONE 

TYPE OF CONNECTION TO SIDEWALL, WELDED OR RIVETED WELDED 
VISIBLE TIGHTNESS AT CONNECTION ' -NONE 

.NONE 

.NONE 

.NONE 
NO 

.NONE 
_YES 

Source: OSWER Policy Directive No. 9483.00-1 
Modified Version of Table 4-7, Page 4-35 
"Permit Writer's Guidance for Hazardous 
Waste Tanks" U. S. EPA Contract 68-01-6515 
(undated draft) pp 8-10. 
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SUMMARY DISCUSSION 

Pro jec ted Service L i f e - The pro jected useful se rv ice 
l i f e for the eight (8) carbon steel tanks Is estimated to be 
on the order of 20 years from today. 

- The pro jec ted serv ice l i f e " f o r 
the two (2) s t a i n l e s s s tee l tanks (T-101 & T-107) i s 
estimated to be more than 20 years as evidenced by the 
u l t r a s o n i c th ickness readings which ind icate l i t t l e , i f any 
s i g n i f i c a n t material loss as of '91 . 

- These pro jec ted serv ice l i f e 
estimates are be l ieved to be conservat ive in that minimum 
point read ings , rather than average readings , were used to 
e s t a b l i s h the corros ion r a t e s . Furthermore, the pro jec ted 
serv ice l i f e c a l c u l a t i o n s assume that cor ros ion has 
continued at the same rate during the past 3 years when the 
tanks have been out of s e r v i c e . 

- These estimated rates can be 
expected to remain ln e f f e c t so long as the future s tored 
waste product c o r r o s i v i t y c h a r a c t e r i s t i c s are compatible 
with and do not d i f f e r s i g n i f i c a n t l y from those products 
stored ln the past . A l s o , the i n t e g r i t y of the external 
insu la t ion c ladding material must be maintained to prevent 
ex ter ior corros ion from the weather. 

- It is a n t i c i p a t e d that these 
tanks, once returned to s e r v i c e , w i l l be u l t r a s o n l c a l 1 y 
tested on an annual b a s i s , at which time these estimated 
corros ion rates should be reviewed and modi f ied i f necessary 
to s u i t e x i s t i n g serv ice c o n d i t i o n s . 

Type of Wastes Stored - The ind iv idual tank s ta tus 
forms, Appendix A, l i s t the typ ica l types of waste products 
stored ln past serv ice as well as those planned for future 
operat ions . Before any wastes are s t o r e d , the f a c i l i t y 
management i s required to assess the compat ib i l i t y of the 
waste with (1) the storage unit mater ia ls of const ruct ion 
and (2) the wastes being present ly s t o r e d . 

Cone I us 1 on - Based on a d e t a i l e d technica l review of 
the page 1 referenced documents, l t Is my opinion that the 
ten (10) e x i s t i n g tanks proposed for reuse at the CWM Tank 
Farm are s t r u c t u r a l l y sound, f ree from leaks, and exh ib i t 
s u f f i c i e n t material th ickness , as determined by u l t r a s o n i c 
measurements. They appear to meet app l i cab le design guidance 
standards and the past v isual inspect ion reports ind ica te 
them to be s u b s t a n t i a l l y free from c o r r o s i o n . There fore , l t 
is my opinion that the e x i s t i n g reported condi t ion and 
s t ruc tura l in tegr i ty of these storage tanks demonstrate 
s u i t a b i l i t y for continued s e r v i c e . 
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C E R T I F I C A T I O N 

"I c e r t i f y , u n d e r p e n a l t y o f l a w , t h a t I h a v e p e r s o n a l l y 
e x a m i n e d a n d am f a m i l i a r w i t h t h e i n f o r m a t i o n s u b m i t t e d i n 
t h i s d o c u m e n t a n d a l l a t t a c h m e n t s a n d t h a t , b a s e d on my 
i n q u i r y o f t h o s e i n d i v i d u a l s i m m e d i a t e l y r e s p o n s i b l e f o r 
o b t a i n i n g t h e i n f o r m a t i o n , I b e l i e v e t h a t t h e i n f o r m a t i o n i s 
t r u e , a c c u r a t e , a n d c o m p l e t e . I am aware t h a t t h e r e a r e 
s i g n i f i c a n t p e n a l t i e s f o r s u b m i t t i n g f a l s e i n f o r m a t i o n , 
I n c l u d i n g p o s s i b l e f i n e s a n d i m p r i s o n m e n t " 

R e g i s t e r e d P r o f e s s i o n a l E n g i n e e r 

Name : L e e F . Mount 

S i g n a t u r e 

Date: 2A- JAUVA£V /?9T~ 

M a s s a c h u s e t t s R e g i s t r a t i o n N o : 21193 



APPENDIX A 

EXISTING TANK STATUS FORMS 

Tank Number Page 

T-101 A - l 

T-102 A-2 

T - l03 A-3 

T-104 A-4 

T-105 A-5 

T-106 A-6 

T-107 A-7 

T-109 A-8 

T-110 A-9 

T-112 A-10 

1 



CLEAN HARBORS OF CHICAGO, INC. 

CWM TANK. FARM 

EXISTING TANK STATUS FORM 

Tank No. 

Nomina! Capacity 

Mat •' 1 . of Const. 

Approx. Year of B u i l d 

Designed Corrosion Al low. 

T - i O l 

12.000 o a l s . 

316 S t a i n l e s s 

»986> 

1/16" 

Stored Waste C h a r a c t e r i s t i c s : 

Pagt 

S p e c i f i c Grav. 1.5 Cdesign: 

C lass NFPA CLA^Z -AQUGOUS 

Pd£3 /A>gL B L S N P 

future 

0 , t z i ^ / . f r 

Mater ia l Thicknesses Cinches) : 

Su 
r face j per UL-142 Std. 

TOD 0 .086 

As Bu i1t 

0.2 50 

ACIDIC: W 4 n f g < 7 LEAN WATBZ^ 

(NFPA CLA*$ UQyiCi) 

Ultrasonic Test Results 

08/89 B 
Avg. 

0 .520 

Min. 

o,"5l& 

10/91 C 
Avg. Min. 

She i _0, 115 o j \ o 

Bot torn 0 . 158 b.375" 0.429 0.4.4.5 0.4-16) 

NOTES 
A . PgoM /MPF£ML6n?a FABRICATION PUftV 'flfc 

TOP 
SHSLL 

%orrov\ 
o.*>*>9 
o4*>9 (9.4-1/ 

&. FRoM ALPMA^ Coneat-TAMfc, J/QKj.'9Q KPT. 

O. ADD' KEAPiNfaS By MOS TAKt=f4 21 JAH'^ 

E . E'jTlM ATE~T? ACTUAL AS FAMUT t &AS€P ens ULTRASONIC RP65. TO PATE-



CLEAN HARBORS OF CHICAGO, INC. 

CWM TANK FARM 

EXISTING TANK STATUS FORM 

Tank No. 

Nominal Capacity 

Mat-' 1 . of Const. 

Approx. Year of B u i l d 

Designed Corrosion Allow. 

T - 1 0 2 , 

12..000 g a l s . 

A-2.B5-C S T U . 

1 9 8 6 

1/16" 

Stored Waste C h a r a c t e r i s t i c s : 

Past 

S p e c i f i c Grav. 1.5 (design) ' 

Class NFPA <UJ&<> 2 

i \ 

' ft... 

| | 

> t * "V, 
. \f-b 

i ii 

Future 

Q>«7 » - /.<7 

PC&s 

Material Thicknesses ( Inches): 

Surface per UL-142 S t d . As Bui 1t 

A 

Ultrasonic Test Results 

08/89 & 10/91 C 

Avg. Min. Avg. Min. 

TOP 0.123 0.250 0.24-8 I o.*«\ O.^oo 

S h e j , l , 0 . 167 0.313 0.310 o."*07 O.Z9S> 

Bo 11 om 0 .240 0 .375 0.38O o.}09 

NOTES 
A. FP<?M IMPSKIAL, $TtFEL.TArtK Co. FABRICATION CPVJCt. 'SCD 

B.FZoM ALPHA C o r V •SvL.TA/^r'5 JA>K/. 90 RPf> 

C.FVctf 5iPR //yg l£HYiK.<x>u1vt-TANT% Nov. 91 RFT 



CLEAN HARBORS OF CHICAGO, INC. 

• CWM TANK FARM 

EXISTING TANK STATUS FORM 

Tank No. 

Nominal Capacity 

Mat '' 1 . of Const . 

Approx. Year of Bu i ld 

Designed Corrosion Al low. 

T -1Q-3 

12..000 g a l s . 

'98<P 

1/15' 

Stored Waste C h a r a c t e r i s t i c s : 

Eas t 

S p e c i f i c Grav. 1.5 (design) 

Class is FPA CLASS 2 

T T 

I ! 

M-0 

/•5 

P C & / f=ueu 3t-END (NFPA CLA*6 /-3 ) 

Material Thicknesses (Inches) 

urface per UL-142 S t d . As Bu i11 Ul t rasonic Test Resul ts 

A 08/ 89 9 10/91 C 
• n Avg. Min. • Avg. Min. 

TOP 0:. 123 0.250 0.252 0.254- 0.24-6 

Shel 1 0.167 0.313 0>?>\Q 0.299 

Bo 1.1 om 0:.240 0.375 0.̂ 82 0.-58© 0.383 

MOTES: 
A - FfZoM IMP£R)AL- Sre-FL. T ^ r ^ C o . FABRICATION &\A/6. 

B. FROM ALPHA c<DH^K,i_TANr<3 JAN.'30 RPT. 

• 1 



CLEAN HARBORS OF CHICAGO, INC. 

CWM TANK FARM 

EXISTING TANK STATUS FORM 

Tank No. 

Nominal Capacity 

Mat-' 1 . of Const . 

Approx. Year of B u i l d 

Designed Corros ion Allow. 

T - l 04-

la.OOO g a l a . 

A - 2 g 5 - C 5 T L . M 
I 7 # 

Stored Waste C h a r a c t e r i s t i c s : 

Past 

S p e c i f i c Grav. 1.5 (design) 

C l a s s Nf=F'A CLA*S 2 , 

F u t v r e 

0\>7 •A? . 

PC 3 jFVeL.BLE.ND 

HAZAZDOM W4jre- FOELS 

(NFPA ClA^b 1-1 LI0oi&5>) 

Mater ia l Thicknesses ( Inches): 

Surface per UL-142 S t d . As Bu i11 U l t rason ic Test Results 

I 1 A • 
08/89 B 10/91 C, 1 A • Avg. Min. Avq. Min. 

TOD . 0.123 0.250 o.ZA-1 0 - 2 4 - & 0 . 2 4 * \ 0 . 2 * 8 

Shel l 0.167 0 .313. O.908 0.298 

Bot torn 0 .240 0 .375 <7.38<b o ^ 8 5 o.387 o.y i8 

MOTES: , 
A . PgQM IHPETZIAl- Sn=TTL TANK CO. FA BR lCATlOM P W 6 . 86 

&• pygcH /4LF>M ConvvLTANrl JAN.*90 BPT. 

d.p/goM SIRRING IZNVIZ. CON <?VI_T A N T S A7ov. 91 B P T . 

1 
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C L E A N H A R B O R S O F C H I C A G O , I N C . 

C W M T A N K F A R M 

E X I S T I N G T A N K S T A T U S F O R M 

T a n k N o . 

N o m i n a l C a p a c i t y 

H a t - ' 1 . o f C o n s t . 

A p p r o x . Y e a r o f B u i l d 

D e s i g n e d C o r r o s i o n A l l o w . 

T - l 0 5 

'^..QQi g a l s -

C A R g « t 4 STS E L . 

^ 9 8 \ 

1/16" 

S t o r e d W a s t e C h a r a c t e r i s t i c s : 

S p e c i f i c G r a v . 1 . 5 ( d e s i g n ) 

C l a s s NFPA CLA^ Z . 

Pt/EL5> 

future 

W A S T E FOELS 

(NFPA C L A S S / - 5 i W W P s j 

M a t e r i a l T h i c k n e s s e s ( I n c h e s ) : 

u r t a c e p e r U L - 1 4 2 . S t d . A s B u i 1 t 

A 

1 

U l t r a s o n i c T e s t R e s u l t s u r t a c e p e r U L - 1 4 2 . S t d . A s B u i 1 t 

A 
08/89 3 10/91 C 

u r t a c e p e r U L - 1 4 2 . S t d . A s B u i 1 t 

A 
A v g . M i n . A v g . M i n . 

TOD 0 . 1 2 3 . 0 . 2 5 0 0 . 2 3 5 0 . 2 5 4 0 . 2 ^ 0 

S h e l ! 0 . 1 6 7 0 . 3 1 3 I or>}OS 0 . 3 0 } 0 . 2 9 9 0 . 2 1 7 

B o t t o r n 0 . 2 4 0 0 . 3 7 5 | O.^SO 0 . ^ 1 5 0 . ^ 9 6 0.380 

N O T E S 

B . ffoM A I P M / A ^ Q M S u L r A N r g J A N . ^ Q KPT. 

C . FROM S i R R i n E " ENV>g- CONSULTANTS) NQV.'9\ &PT. 
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CLEAN HARBORS OF CHICAGO, INC. 

CWM TANK FARM 

EXISTING TANK STATUS FORM 

T-10<b 

12^.000 q a l 3 . 

Tank N o . 

N o m i n a l C a p a c i t y 

M a t ' l . o f C o n s t . C A g g O r v t STTgg'L, 

A p p r o x . Y e a r o f B u i l d f 

D e s i g n e d C o r r o s i o n A l l o w . 1 /16" 

S t o r e d W a s t e C h a r a c t e r i s t i c s : 

E a s t 

S p e c i f i c G r a v . 1 . 5 ( d e s i g n ; 

C l a s s Nf=PA CLA<=>5 2. 

Future 

L£T4N WArefZ 

M a t e r i a l T h i c k n e s s e s ( I n c h e s ) 

u r t a c e p e r U L - 1 4 2 S t d . As Bu i 1 t U l t r a s o n i c T e s t R e s u l t s 

A 0 8 / 8 9 0 1 0 / 9 1 C 
A v g . M i n . A v g . M i n . 

TOD 0 . 1 2 3 0 . 250 C 2 . 5 0 O.Z4-7 0.252 o.25o 

She 1 1 0 . 167 0 . 3 1 3 a.'boA- 0.301 O.Z95 O.Z1& 

Bot t om 0 . 240 0 . 375 0.381 O.TI8 0-*94- 0.387 

MOTES: 

B . FROM A L P > M CoN^uLTANrS JAh'90 RPT. • 

C . " P g o M ^ ' R R i n g E s v i g . CONSULTANTS Nt>*.'9l RPT. 



CLEAN HARBORS OF CHICAGO, INC. 

CWM TANK FARM 

EXISTING TANK STATUS FORM 

Tank No. 

Nominal Capacity 

Mat-' 1 . of Const. 

Approx. Year of B u i l d 

Designed Corrosion Allow. 

T-/Q7 

12.000 o a l s . 

316 S t a i n l e s s 

1/161 

Stored Waste C h a r a c t e r i s t i c s : 

Past 

S p e c i f i c Grav. 1.5 (des ign; 

C lass NFPA CLA<&, Z-AQveaWh 

R A C A FUEL. 

FvWre 

AC\V\C W>rp£5, LEAlM WATER*?, 

(NFPA C'LA& 1-1 UqriPs) 

Material Thicknesses (Inches) 

Surface per UL-142 S t d . As Bu i1t 

A 

Ul t rason ic Test Results Surface per UL-142 S t d . As Bu i1t 

A 
08/89 & 10/91C 

Surface per UL-142 S t d . As Bu i1t 

A Avg. Min. Avg. Min. 

TOD 0.086 <P.2S>0 0.252 0 . Z 1 O 0 .2&5 

She 1 1 0. 115 0.322 0&\<t> 0.34-1 0.316 

Bot torn 0 . 158 0.375 0.386 0.38k 0 .40Z o.398 

NOTES: 
A . Fgoro 6rRAug>iv»r-» rf?aBiKJJ dkgNgg. pg6>6N DW<S. l-Q-oo* 

&. F R O M 4 i . P n ^ G M - 5 L > L r 4 N r 5 JAN.'9O g p r . 

C . F/c-oM 6 i f fgff ig C o n s v i - r ^ w r s NOY.'9) E F T : 

C 
1 

. i 
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CLEAN HARBORS OF CHICAGO, INC. 

CWM TANK FARM 

EXISTING TANK STATUS FORM 

Tank No. 

Nomi na1 Capaci t y 

Mat-' 1 . of Const. 

Approx. Year of B u i l d 

Designed Corrosion Allow, 

T - 109 

12.000 g a l s . 

1961 

1/16" 

Stored Waste C h a r a c t e r i s t i c s : 

Past 

S p e c i f i c Grav. 1.5 (design) 

C lass F u g L OIL. {HETATEO) 

j ! 
i ! 
i 
i 
i : 

1 1 
v\ 

future 

HAZAZTDOMh V/A3T&- FQgL. 6 ) 

(hiFPA Cua^S / -3 L\QU\DS) 

Mater ia l Thicknesses ( Inches): 

Surface I per UL-142 Std . | As Bu i l t 
1 . 

1 
A 

08/89 9 10 ^91 C 
1 . 

1 
A Avg. Min. Avg. Min. 

T O D 0 . 123 0 .250 O . Z 5 4 - 0.249 0.2*75 a. z\(o 

She! 1 0 . 167 '0.313 o.3l5 0.-3I8 0.307 

Bo 11 om 0 .240 0.375 0.^4- 0.414- 0.3 97 

Ultrasonic Test Results 

MOTES: 
A . PRQT^ 5 r R A U & l N G . £ v J B l U , * ! C g N E 6 DESIGN PW6. / > 9 - O Q ^ 

6?, FEOM A L P H A C o M ^ u L T A i s r s J A H . ^Q HPT. 

C . F R O M S t K R l N g g N W / T . Ccn<5vLTAHr?> Nov.'91 RPT. 

c 



CLEAN HARBORS OF CHICAGO, INC. 

CWM TANK FARM 

EXISTING TANK STATUS FORM 

Page 

Tank No. 

Nominal Capacity 

Mat-' 1 . of Const. 

Approx. Year of B u i l d 

Desianed Corrosion Allov;. 

T - U O 

12..000 a a l s . 

CAR.SON e r g g T -

1/16" 

Stored Waste C h a r a c t e r i s t i c s : 

Past 

S p e c i f i c Grav. 1.5 (design) 

C1 ass \*/A<rrr= Q<L5 

Future 

F U E L OIL, 

Mater ia l Thicknesses (Inches) 

urtace per UL-142 S t d . As Bui 1t U l t rason ic Test Resul ts 

A 
08/89 & 1 0 / 9 1 C 

A Avg. Min. Avg. Min. 

TOD 0 . 123 0.250 o,Z5\ o.24-9 O.2-J0 0 .225 

Shel 1 0 . 167 0 .313 0.312 0.^03 0.314- 0.310 

Bot torn 0 .240 0 .375 o.36Q 0.387 0.428 0.4-14-

NOTES 
A. P R O M S T R A U B I H G . KV ) B < N 1 ^ K E N g S DE^lLrN D W 6 . /-Q)-0o6> 

B. FROM A L P M A c i x ^ o L r A t j r s JAM.'^Q R P r . ; 

C . FROM ^ i R K l N g ContStaTAMrS Nor!3\ RPT. 



CLEAN HARBORS OF CHICAGO, INC. 

CWM TANK FARM 

• EXISTING TANK STATUS FORM 

Tank No. 

Nominal Capacity 

Hat-' 1 . of Const. 

Approx. Year of B u i l d 

Designed Corrosion Al low. 

T - / / Z 

2Q.000 g a l s . 

1/16" 

Stored Waste C h a r a c t e r i s t i c s : 

Past 

S p e c i f i c Grav. 1.5 (design) 

Cl ass NFPA CLASS 2. (FEED) 

Future 

PC& / FvEl. £>LENP 

Material Thicknesses ( Inches): 

NEvtHAL. PH \A/ATER^ L Q M VJ4TE 

AHP /oK HAZARDOUS W4Slg FOE -. 

(NFPA Ci.A&5 2-3 UQviPS OHUYy 

urface per UL-142 S t d . As Bui 1t 

A 

Ul t rasonic Test Results urface per UL-142 S t d . As Bui 1t 

A 
08/89 3 10/91 <L 

urface per UL-142 S t d . As Bui 1t 

A Avg. Min. 

0.24Z, 

Avg. Min. 

TOD 0 . 123 0 .250 0.2.55 

Min. 

0.24Z, O.ZS4- 0.25O 

She 1 1 0 . 167 0 . 3 1 3 G."3<J4. o . v n O.230> 0.277 

Bot torn 0.240 0 . 375 0.^*5 0.310 0.4-01 

MOTES 
A R O M ^ T R A O R m ^ ^ u g i N ^ K E H E S D e a f e n DW6 I-0-0Q8 

fj?. F1?oK A L P v 4 A C O H S U L T 4 N T 5 JAU.'SO RPT. 
i 



APPENDIX B 

ESTIMATED SERVICE LIFE CALCULATIONS 

Surface 

Tank Top 

Side Shel1 

Cone Bottom 

Page 

B - l 

B -2 

B - 3 , 4 
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270' 

MARK REQD. SIZE TYPE ELEVATION DESCRIPTION 
1 A 2 2" 150# RFSO ROOF NITROGEN BLANKET 

z B 1 3* 150# RFSO ROOF FA 
C 1 20" 150# ROOF EMERGENCY VENT 

D 1 4" 150# RFSO ROOF FILL 

<, E 1 4" 150# RFSO ROOF HIGH LEVEL—LSH101 

F 1 3" 150# RFSO ROOF SPARE 
a G 1 2" 3000# CPLG 12" F/CONE SPARE 

S H 1 2" 3000# CPLG CONE SAMPLE 

J 1 3" 150# RFSO 6" F/CONE LOW LEVEL-LSL101 

u K 1 3" 150# RFSO 13" F/CONE SPARE 
h L 1 24" 150# 12" F/CONE MANWAY W/COVER 

11 M i 4" 150#FB-VALVE CONE DRAW-OFF i 

V. N i 12" 150# RFSO ROOF MIXER mount 

I ' j R AS SHWN - 8-3" F/ROOF SUPPORT CUP 
1 < S AS SHWN - 3-9" F/ROOF SUPPORT CUP 
1 fa T 1 4" 150# RFSO ROOF DPSL101 & 0PSH1O1 Jt. 

\? U 1 3* 150# RFSO ROOF SPARE 

il V 4 - SHELL BAFFLE 

n w 2 3" 150# RFSO ROOF SPARE 

w 1 3" 150# RFSO 6" F/CONE SPARE 

z' x« 2 4* 150# RFSO 9". 6 -6* F/C DRAW-OFF 

Y« 1 4" 150# RFSO ROOF LEVEL MONITOR-LT101 

1', Z* 2 2" 30000 CPLG 9", 6-6" F/C SAMPLE 

NOTE: • DESIGNATES NEW NOZZLE 

310' 

<3> G > 
90* 270 

180' 

TK-101 



0* 

T K - 1 0 2 

MARK REQD. SIZE TYPE ELEVATION DESCRIPTION 
A 2 2" 1500 RFSO ROOF NITROGEN BLANKET 

B 1 3" 1500 RFSO ROOF COV - FA 

C 1 20" 1500 ROOF EMERGENCY VENT 

0 1 4" 1500 RFSO ROOF FILL 

E 1 4" 1500 RFSO ROOF HIGH LEVEL-LSH102 

F 1 3" 1500 RFSO ROOF SPARE 
G 1 2" 3000# CPLG 12" F/CONE SPARE 

H 1 2" 3000# CPLG CONE SAMPLE 

J 1 3" 150# RFSO 6" F/CONE LOW LEVEL-LSL102 
K i 3" 1500 RFSO 13" F/CONE SPARE 
L 1 24" 1500 12" F/CONE MANWAY W/COVER 

M 1 4" 15O0FB-VALVE CONE DRAW-OFF 

N 1 12" 1500 RFSO ROOF MIXER MOUNT 
R AS S H W N - 6'-3* F/ROOF SUPPORT CLIP 

S AS SHWN - 3'-9" F/ROOF SUPPORT CLIP 
T 1 4" 1500 RFSO ROOF DPSL102 <« DPSH102 
U 1 3" 1500 RFSO ROOF SPARE 
V 4 - SHELL BAFFLE 

w 2 3" 1500 RFSO ROOF SPARE 

w 1 3" 1500 RFSO 6" F/CONE SPARE 

X * 2 4" 1500 RFSO 9".6'-6" F/C DRAW-OFF 

Y * 1 4" 1500 RFSO ROOF LEVEL MONIT0R-LT102 

Z« 2 2" 30000 CPLG 9",6'-6" F/C SAMPLE 

NOTE: • DESIGNATES NEW NOZZLE 



M A R K R E Q D . S IZE T Y P E E L E V A T I O N D E S C R I P T I O N 

A 2 2" 150# RFSO ROOF NITROGEN BLANKET 

" B 1 3" 150# RFSO ROOF COV - FA 

C 1 20" 150# ROOF EMERGENCY VENT 

D 1 4" 150# RFSO ROOF FILL 

E 1 4" 150# RFSO ROOF HIGH LEVEL-LSH103 
F 1 3" 150# RFSO ROOF SPARE 

G 1 2" 3000# CPLG 12" F/CONE SPARE 

H 1 2" 30000 CPLG CONE SAMPLE 

J 1 3" 150# RFSO 6" F/CONE LOW LEVEL- L5L103 

K 1 3" 150# RFSO 13" F/CONE SPARE 

L 1 24" 150# 12" F/CONE MANWAY W/COVER 

M i 4" 150|FB-VALVE CONE DRAW-OFF 

N 1 12" 150# RFSO ROOF MIXER MOUNT 

P* 2 2" 30000 CPLG 9", 6 -6" F/C SAMPLE 

R AS SHWN - 6'-3* F/ROOF SUPPORT CLIP 

S AS SHWN - 3-9* F/ROOF SUPPORT CLIP 

T 1 4" 150# RFSO ROOF DPSL103 & DPSH103 

U 1 3" 150# RFSO ROOF SPARE 

V 4 - SHELL BAFFLE 

W 2 3" 150# RFSO ROOF SPARE 

W 1 3" 100# RFSO 6* F/CONE SPARE 

X 1 12" 150# RFSO 12" F/CONE SPARE 

Y* 2 4" 150# RFSO 9". 6'-6" F/C DRAW-OFF 

Z* 1 4" 150# RFSO ROOF LEVEL MONIT0R-LT103 

NOTE: * DESIGNATES NEW NOZZLE 

REINFORCE EXISTING NOZZLE 

'270- (S 

i 
T K - 1 0 3 



T K - 1 0 4 

MARK REQD. SIZE TYPE ELEVATION DESCRIPTION 
A 2 2" 150# RFSO ROOF NITROGEN BLANKET 

B i 3" 1500 RFSO ROOF COV - FA 

C i 20" 1500 ROOF EMERGENCY VENT 

0 i 4" 1500 RFSO ROOF FILL 

E i 4" 1500 RFSO ROOF HIGH LEVEL-LSH104 

F i 3" 1500 RFSO ROOF SPARE 

G i 2" 30000 CPLG 12" F/CONE SPARE 

H i 2" 30000 CPLG CONE SAMPLE 

J i 3" 1500 RFSO 6" F/CONE LOW LEVEL-LSL104 

K i 3" 1500 RFSO 13" F/CONE SPARE 

L t 24* 1500 12" F/CONE MANWAY W/COVER 

M i 4" 15O0FB-VALVE CONE DRAW-OFF 

N t 12" 1500 RFSO ROOF MIXER MOUNT 

R AS SHWN - 6*-3* F/ROOF SUPPORT CLIP 

S AS SHWN - 3-9" F/ROOF SUPPORT CLIP 

T 1 4" 1500 RFSO ROOF DPSL104 & DPSH104 

U t 3" 1500 RFSO ROOF SPARE 
V 4 - SHELL BAFFLE 

w 2 3" 1500 RFSO ROOF SPARE 

w t 3" 1500 RFSO 6" F/CONE SPARE 

X* 2 4" 1500 RFSO 6",6'-6* DRAW-OFF 

Y* 1 4" 1500 RFSO ROOF LEVEL MONITOR-LT104 

z* 2 2" 30000 CPLG 9",6'-6" F/C SAMPLE 

NOTE: - • DESIGNATES NEW NOZZLE 
- REINFORCE EXISTING NOZZLE "N" 



•if? 

- M A R K R E Q D . S I Z E T Y P E E L E V A T I O N D E S C R I P T I O N 

A 2 2" 1500 RFSO ROOF NITROGEN BLANKET 

B* 1 3" 15D# RFSO ROOF COV - FA 

C 1 20" 15D# ROOF EMERGENCY VENT 

D 1 4" 150# RFSO ROOF FILL 

E(225) 1 3" 150# RFSO ROOF HIGH LEVEL—LSH105 

E(315) 1 3" 150# RFSO ROOF SPARE * -m-m? 

F 1 3" 150# RFSO ROOF DPSL105. & DPSH105 

0 1 2" 30000 CPLG 12" F/CONE SPARE • 't4M&|g 

H 1 2" 3000# CPLG CONE SAMPLE 

J 1 3" 15D# RFSO 6" F/CONE LOW LEVEL—LSL103 4 

K 1 3" 150# RFSO 13" F/CONE SPARE " •«hS*f 

L 1 24- 150# 12" F/CONE MANWAY W/COVER _M 

M 1 4" 15D0FB-VALVE CONE DRAW-OFF .ite, 

N* 1 12" 150# RFSO ROOF MIXER MOUNT 

R AS SHWN - 6'-3" F/ROOF SUPPORT CUP 

S AS SHWN - 3-9" F/ROOF SUPPORT CLIP 

E 1 3" 150# RFSO 6" F/CONE SPARE 

l> 1 4" 150# RFSO ROOF LEVEL M0NIT0R-LT105 

V« 4 - SHELL BAFFLE • 

X* 2 4" 150# RFSO 9",6'-6" F/C DRAW-OFF --v-mfcl 
Y* 2 2" 30000 CPLG 9",6'-6" F/C SAMPLE « 

NOTE: DESIGNATES NEW NOZZLE 

244 

I 

90' 270 

230 

T K - 1 0 5 



T K - 1 0 6 

t 

M A R K R E Q D . SIZE T Y P E E L E V A T I O N D E S C R I P T I O N 

A 2 2" 150# RFSO ROOF NITROGEN BLANKET 

B» 1 3" 150# RFSO ROOF COV - FA 

C 1 20" 130# ROOF EMERGENCY VENT 

D 1 4" 150# RFSO ROOF FILL 

E(315) 1 3" 150# RFSO ROOF HIGH L E V E L - L S H 1 0 6 

E(225) 1 3" 150# RFSO ROOF SPARE 

F 1 3 ' 150# RFSO ROOF DPSL106 k DPSH106 

G 1 2" 3000# CPLG 12" F / C O N E SPARE 

H 1 2" 3000# CPLG CONE SAMPLE 

J 1 3" 150# RFSO 6* F / C O N E LOW L E V E L - L S L 1 0 6 

K 1 3" 150# RFSO 13" F / C O N E SPARE 

L 1 24" 150# 12" F / C O N E MANWAY W/COVER 

M 1 4" 150#FB-VALVE CONE D R A W - O F F 

N* 1 12" 150# RFSO ROOF MIXER MOUNT 

R AS SHWN - 6 ' - 3 " F / R O O F SUPPORT CLIP 

S AS S H W N - 3 ' - 9 " F / R O O F SUPPORT CLIP 

E 1 3" 150# RFSO 6" F / C O N E SPARE 

U * 1 4" 150# RFSO ROOF LEVEL MONITOR-LT106 

V» 4 - SHELL BAFFLE 

X * 2 4" 150# RFSO 9 " .6 ' -6" F / C D R A W - O F F 

z» 2 2" 3000# CPLG g-.e'-e" F / C SAMPLE 

NOTE: DESIGNATES NEW NOZZLE 



MARK REQD. SIZE TYPE ELEVATION DESCRIPTION 
A 2 2" 150# RFSO ROOF NITROGEN BLANKET 

B* 1 3" 150# RFSO ROOF COV - FA 

C 1 20" 150# ROOF EMERGENCY VENT 

D 1 4" 150# RFSO ROOF FILL 

E(225) 1 3" 150# RFSO ROOF HIGH LEVEL-LSHt07 

E(315) 1 3* 150# RFSO ROOF SPARE 

F i 3" 150# RFSO ROOF DPSL107 & DPSH1Q7 

G 1 2" 30000 CPLG 12" F/CONE SPARE 

H i 2" 30000 CPLG CONE SAMPLE 

J 1 3" 150# RFSO 6" F/CONE LOW LEVEL—LSL107 

K 1 3" 150# RFSO 13* F/CONE SPARE 

L 1 24" 150# 12" F/CONE MANWAY W/COVER"' 

M 1 4" 150#FB-VALVE CONE DRAW-OFF 

N« 1 12* 150# RFSO ROOF MIXER MOUNT 

P 3 3" 150# RFSO 6",3'-6",6'-6" DRAW-OFF 

R AS SHWN - 6-3" F/ROOF SUPPORT CUP 

S AS SHWN - 3 - 9 " F/ROOF SUPPORT CUP 

E 1 3" 150# RFSO 6" F/CONE SPARE 

U* 1 4" 150# RFSO ROOF LEVEL MONITOR-LT107 

V* 4 - SHELL BAFFLE 

NOTE: • DESIGNATES NEW NOZZLE 

180' 

T K - 1 0 7 



MARK REQD. SIZE TYPE ELEVATION DESCRIPTION 
A 2 2" 1500 RFSO ROOF NITROGEN BLANKET 

8* 1 3" 1500 RFSO ROOF COV - FA 

C 1 20" 1500 ROOF EMERGENCY VENT 

D 1 4" 1500 RFSO ROOF FILL 

E(225) 1 3" 1500 RFSO ROOF HIGH LEVEL-LSH109 

E(315) 1 3" 1500 RFSO ROOF SPARE 
F 1 3" 1500 RFSO ROOF DPSL109 tc DPSH109 

0 1 2" 3000# CPLG 12" F/CONE SPARE 

H 1 2" 3000# CPLG CONE SAMPLE 

J 1 3" 1500 RFSO 6" F/CONE LOW LEVEL-LSL109 

K 1 3" 1500 RFSO 13" F/CONE SPARE 

L 1 24" 1500 12" F/CONE MANWAY W/COVER 

M 1 4" 15O0FB-VALVE CONE DRAW-OFF 

N« 1 12" 1500 RFSO ROOF MIXER MOUNT 

Ft AS SHWN - 6-3" F/ROOF SUPPORT CUP 

S AS SHWN - 3-9" F/ROOF SUPPORT CUP 

E 1 3" 1500 RFSO 6" F/CONE SPARE 

IN 1 4" 1500 RFSO ROOF LEVEL MONITOR-LT103 

V« 4 - SHELL BAFFLE 

X* 2 4" 1500 RFSO 9".6'-6" F/C DRAW-OFF 

Y* 2 2" 3000# CPLG 9", 6'-6" F/C SAMPLE 

NOTE: • DESIGNATES NEW NOZZLE 

90' 270* 

180" 

230 

® 
180* 150* 

T K - 1 0 9 



T K - 1 1 0 

V* M A R K R E Q D . S I Z E T Y P E E L E V A T I O N D E S C R I P T I O N 

A 2 2" 150# RFSO ROOF NITROGEN BLANKET 

Bo 1 3" 1500 RFSO ROOF COV - FA 

C 1 20" 1500 ROOF EMERGENCY VENT 

0 1 4-" 1500 RFSO ROOF FILL 

E(315) 1 3" 150# RFSO ROOF HIGH LEVEL-LSH110 

E(225) 1 3" 150# RFSO ROOF SPARE 

F 1 3" 150# RFSO ROOF DPSL110 & DPSH110 

G 1 2" 30000 CPLG 12" F/CONE SPARE 

H 1 2* 30000 CPLG CONE SAMPLE 

J 1 3" 1500 RFSO 6" F/CONE LOW LEVEL-LSL110 

K 1 3" 1500 RFSO 13" F/CONE SPARE 

L 1 24" 1500 12" F/CONE MANWAY W/COVER 

M 1 4" 15O0FB—VALVE CONE DRAW-OFF 

N* 1 12" 1500 RFSO ROOF MIXER MOUNT 

R AS SHWN - 6*-3" F/ROOF SUPPORT CLIP 

S AS SHWN - 3-9" F/ROOF SUPPORT CLIP 

E 1 3" 1500 RFSO 6" F/CONE SPARE 

U* 1 4" 1500 RFSO ROOF LEVEL M0NIT0R-LT110 

V« 4 - SHELL BAFFLE 

X 1 12" 1500 RFSO 12" F/CONE HEATER 

Y* 2 4" 1500 RFSO 9M.6'-6" F/C DRAW-OFF 

Z* 2 2" 30000 CPLG 9",6'-6" F/C SAMPLE 

NOTE: • DESIGNATES NEW NOZZLE 



T K - 1 1 2 

M A R K R E Q D . SIZE T Y P E E L E V A T I O N D E S C R I P T I O N 

A 2 2" 1500 RFSO ROOF NITROGEN BLANKET 

0 1 3" 1500 RFSO ROOF COV - FA 

C 1 20" 1500 ROOF EMERGENCY VENT 

D 1 4" 1500 RFSO - ROOF FILL 

E(315) 1 3" 1500 RFSO ROOF HIGH LEVEL—LSH112 

E(225) 1 3" 1500 RFSO ROOF SPARE 
F 1 3" 1500 RFSO ROOF DPSL112 & DPSH112 

G 1 2" 3000# CPLG 12" F/CONE SPARE 

H 1 2" 3000# CPLG CONE SAMPLE 

J 1 3" 1500 RFSO 6" F/CONE LOW LEVEL-LSL112 

K 1 3" 1500 RFSO 13" F/CONE SPARE 

L 1 24" 1500 12" F/CONE MANWAY W/COVER 

M 1 4" 1500FB-VALVE CONE DRAW-OFF 

N* 1 12" 1500 RFSO ROOF MIXER MOUNT 

P« 2 2" 3000# CPLG 9",6'-6" F/C SAMPLE 

R AS SHWN - 6'-3" F/ROOF SUPPORT CLIP 

S AS SHWN - 3'-9" F/ROOF SUPPORT CLIP 

E 1 3" 1500 RFSO 6" F/CONE SPARE 

U« 1 4* 1500 RFSO ROOF LEVEL M0NIT0R-LT112 

V * 4 - SHELL BAFFLE 

Z 1 12" 1500 RFSO ROOF SPARE 

X« 2 4" 1500 RFSO 6",6'-6" DRAW-OFF 

NOTE: « DESIGNATES NEW NOZZLE 
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Dudick Inc. 

D u d i c k Incorporated 
Corrosion-Proof Products 
1316 South W a s o n Drive 
Streetsboro, Oh io 44241 

216-562-1970 
F A X N o . 210-562-7638 

R E C O M M E N D E D A P P L I C A T I O N S 

Food Processing Floors 
Plating Room Floors 
Pickling Room Floors 
Truck Loading Platforms 
Chemical Storage 

Dike Areas 
Aisleways 
Chemical 

Laboratories 

C H E M I C A L R E S I S T A N C E 

Organic Acids Oils 
Inorganic Acids Salts 
Alkali Solutions 
Solvents (900 only) 

A complete listing of substances and con
centrations tested is available on request. 

P H Y S I C A L P R O P E R T I E S 

Compressive Strength 11,000 PSI 
ASTM C579 

Tensile Strength 1,800 PSI 
ASTM D638 

Density 140 lbs./ft.3 

Flexural Strength 3,600 PSI 
ASTM C580 

Thermal Shock 
Resistance 40°F-160°F 

Protecto-Crete 800/900 
TROWEL-APPLIED, UNREINFORCED 
HIGH-DENSITY VINYL ESTER FLOOR 
TOPPING 1/4" (6.3 mm) 

Protecto-Crete 800 is a high-performance 
vinyl ester floor topping designed for heavy 
truck traffic and abrasion resistance com
bined with excellent resistance to a variety 
of acids and caustics. 

Protecto-Crete 900, ln addition, will resist 
many of the organic solvents. ^ > T * 

S P E C I F I C A T I O N S 

Topping shall be a 1/4" thick uiireirifarced 
Blsphenol-A/Novolac vinyl ester material as manu
factured by Dudick Inc. applied over primed con
crete using a plasterer's trowel or screed. Applica
tion and installation shall be according to the 
rnanuiacturer's recommendations. 

T H E P R O T E C T O - C R E T E 8 0 0 / 9 0 0 

S Y S T E M 

The Protecto-Crete 800/900 System uses a 
primer and a heavily aggregate-filled vinyl ester 
topcoat to achieve a strongly bonded monolithic 
topping with excellent physical and mechanical 
strength and chemical resistance. 

Primer: The blasted or etched concrete surface 
must be primed to provide the "wetting out" 
required for good bonding. Priming Is achieved 
with Primer 27 and Protecto-Crete 800/900 
should be applied while the primer Is still 
tacky. 

Topoat: The aggregate-filled. Protecto-Crete 
800/900 topcoat develops a cured strength two 
to three times that of the concrete base to 
which it is applied to provide exceptional 
durability and prolong the life of the substrate 
from corrosion and mechanical abuse. 



A P P L I C A T I O N I N S T R U C T I O N S 

Substrate 

Primer 

Basecoat 

Optional 
Sealer Coat 

E S T I M A T I N G Q U A N T I T I E S A N D 

O R D E R B I L L O F M A T E R I A L 

Note: Resin includes 10 oz./unit hardener 
as standard. 

SQUARE FEET PER GALLON 
CONCRETE 

Primer 27 150-200 
1 '-Crete 800/900 

Basecoat 58-66 sq. ftVunit 1/4" 

S-10 Solvent 500 Clean-up 

Quantities shown are for estimating purposes 
only. Actual field usage may vary. 

Protecto-Crete 800/900 
Trowel-Applied, Unreinforced High-Density 
Vinyl Ester Floor Topping 1/4" (6.3 mm) I 

SURFACE PREPARATION 
Concrete: Concrete must be abrasive-blasted 
or etched with muriatic acid (solution of 1 part 
20° Be HCl and 1 part water) to remove surface 
laitance and other contaminants. Concrete • 
must be dry and free of curing compounds and 
form release agents. Surface texture should be 
similar to 40-60 grit sandpaper. 

a tensile The prepared surface should have 
strength of between 250 and 300 PSI per ASTM 
D4541. 

Additional surface preparation will be required 
if a 40-60 grit texture Is not achieved and the 
surface laitance not completely removed after a 
single application of acid or with the first 
mechanical preparation procedure. ** *#>Cl* * > 

Hardener Amount/Gal. or Unit of Resin: 

Hardener Substrate 
Temperature 

Primer 
27 

Protecto-Crete 
800/900 ' * 

PH-1 60-70°F 3-4 oz. lOfl.OzAmit 

PH-1 70-90°F 2-3 oz. 10 fl. ozJunit 

PRIMING : -Im^Zl^; 
Concrete: Concrete must always be primed to 
aid in the "wetting out" required for good bond
ing. Mix Primer 27 with PH-1 Hardener for 2-3 
minutes and apply with a brush, roller or 
sprayer. Do not allow the primer to puddle. We 
recommend the topcoat be applied over tacky 
primer. 

Protector-Crete 800/900 Mix Ratio: " 

Protecto-Crete 800/900 Resin 30 lbs. 
PH-1 Hardener (@75°F) 10 fl. oz. 
G-4 Aggregate 4-50 lb. bags 

TOPCOAT 
Add the entire contents of the pre-measured 
PH-1 Hardener to Protecto-Crete 800/900 (pre-
measured) Liquid and blend thoroughly. Add 4 
bags of G-4 aggregate and mix well. Protecto-
Crete ingredients may be mixed ln a concrete 
mixer or mortar box. Liquid and Hardener must 
be thoroughly blended together before aggregate 
is added. 

Dudick Incorporated 
Corrosion-Proof Products I 



Pour the Protecto-Crete mix into a wheel
barrow and transport to each workman's 
area. Dump directly onto the primed 
concrete. 

The mix should be spread with a plasterer's 
trowel or with (3-4 ft.) wood screeds. Final 
finish with a trowel. 

To terminate work, square cut the topping 
and start with the next work period butting 
to this edge. Permanent terminating lines 
should be made into saw cuts in the con
crete. 

Allow Protecto-Crete to cure overnight 
before subjecting the area to foot traffic. 

Allow to cure 1-2 days at 70°F before 
permitting truck traffic. 

Pot Life and Cure Cycles: 

Protecto-Crete 800/900 

Temperature Pot Lile Cure Time 

50°F 50-60 Min. 72 Hrs. 

75°F 30-40 Min. 48 Hrs. 

90°F 20-30 Min. 24 Hrs. 

Do not attempt to store mixed material. 
Residual material should be properly 
disposed of at the end of each work period. 

Recommended application temperatures 
should be between 50°F and 110°F sub
strate temperature. 

Application of Protecto-Crete 800/900 ln 
direct sunlight may lead to blistering, 
pinholes, or wrinkling in the floor topping 
due to outgassing of air ln the concrete and 
high substrate temperatures. 

CLEANING 
Clean tools and equipment with S-10 
Cleaning Solvent. 

S H I P P I N G 

The S-10 Cleaning Solvent Is a red label item 
with a flash point of 52°F (PMCC). The Hard
ener Is classified as Organic Peroxide and 
carries a yellow warning label. Protecto-Crete 
liquids are red label items and classified flam
mable. 

S T O R A G E 

Warning: All Dudick products classified by 
DOT labels as either white, yellow or red labels, 
must not mixed or stored together as an explo
sive reaction may occur. 

Protecto-Crete Liquid and Hardener are flam
mable and an oxidizer, respectively, and should 
be stored In a cool, dry place, away from open 
flame, sparks and other hazards. Protecto-
Crete 800/900 ingredients are stable for 3 
months when properly stored under 75°F. 
Excessive heat may cause premature gelling 
and reduce available working time (pot life). 

S A F E T Y 

M.S.D.S. - Sheets must always be read before 
using products. Protecto-Crete systems are 
intended for application by experienced, profes
sional personnel. Dudick Inc. can supply 
Protecto-Crete Systems supervision to help 
determine that the surface has been properly 
prepared, the ingredients correctly mixed, and 
the materials properly and safely applied. 

If Protecto-Crete materials are to be applied by 
your own personnel or by a third-party con
tractor, please be sure that they are aware of 
the following safety precautions: 

• Exposure to vinyl ester resins and hardeners 
may cause severe dermatitis reactions in some 
people. Cleanliness of the skin and clothing is 
critical and must be of paramount concern. 

• Safety glasses, gloves, and suitable protective 
clothing must be worn at all times. 

Protecto-Crete 800/900 
Trowel-Applied, Unreinforced High-Density 
Vinyl Ester Floor Topping 1/4" (6.3 mm) I Dudick Incorporated I 

Corrosion-Proof Products I 



Suitable respirators should be used. Note: 

• If contact with hardeners occurs, remove 
any clothing involved and wash the skin 
with large amounts of water. Discard the 
clothing. Do not attempt to wash and reuse 
lt. Protecto-Crete Liquid may be washed off 
with S-10 Cleaning Solvent. MEK. or lac
quer thinner. DO NOT USE ACETONE. 

• Fumes are flammable and heavier than 
air. Proper ventilation should be main
tained to minimize breathing of concen
trated fumes. 

• If a rash or dermatitis occurs, remove the 
Individual from the work area and seek a 
doctor's care for dermatitis. 

• Keep open flames and sparks away from 
the area where toppings are being mixed 
and applied. 

• In case of eye contact, wash with water for 
at least 15 minutes and consult a physi
cian. If swallowed, do not induce vomiting; 
call a physician immediately. 

Dudick Inc. ("Dudick") warrants all goods of Its 
manufacture to be as represented ln its catalogs 
and that the application of its products by its 
employees or sub-contractors shall be performed 
in a workmanlike manner. Dudick's obligation 
under this warranty shall be the repair to and 
replacement of any applications which its exami
nation shall disclose to be defective. Dudick 
makes no warranty concerning the suitability of 
its product for application to any surface, lt 
being understood that the goods have been 
selected and the application ordered by the 
purchaser. DUDICK INC. MAKES NO WAR
RANTY, EXPRESS OR IMPLIED. THAT THE 
GOODS SHALL BE MERCHANTABLE OR THAT 
THE GOODS ARE FIT FOR ANY PARTICULAR 
PURPOSE. THE WARRANTY OF REPAIR OR 
REPLACEMENT SET FORTH HEREIN IS EXCLU
SIVE AND IN LIEU OF ALL OTHER WARRAN
TIES ARISING BY LAW OR OTHERWISE: AND 
DUDICK INC. SHALL NOT BE LIABLE FOR 
INCIDENTAL OR CONSEQUENTIAL DAMAGES, 
INCLUDING BUT NOT LIMITED TO LOST PROF
ITS. DOWN TIME, DAMAGES TO PROPERTY OF 
THE PURCHASER OR OTHER PERSONS. OR 
DAMAGES FOR WHICH THE PURCHASER MAY 
BE LIABLE TO OTHER PERSONS. WHETHER 
OR NOT OCCASIONED BY DUDICK'S NEGLI
GENCE. This warranty shall not be extended, 
altered or varied except by written instrument 
signed by Dudick and Purchaser. 

P r o t e c t o - C r W 800/900 
Trowel-Applied, Unreinforced High-Density 
Vinyl Ester Floor Topping 1/4" (6.3 mm) I Dudick Incorporated 1818 South Wason Drive I 

Corrosion-Proof Products Streetsboro, Ohio 44241 I 
(12-91) | 



Dudick Inc, 

Dud i ck Incorporated 
Corrosion-Proof Products 
1818 South Wason Drive 
Streetsboro, Oh io 44241 

216-562-1970 
F A X N o . 216-562-7638 

Protecto-Coat 800/900/ 
805/905 

FLAKE-FILLED HIGH PERFORMANCE VINYL 
ESTER COATING, 30-40 MILS (1.0 mm) 

Protecto-Coat Systems are designed to protect 
concrete and steel from splash and spills and 
mild Immersion exposures of organic. Inor
ganic acids, alkalies and solvents. The 805/ 
905 adds fluoride protection. 

R E C O M M E N D E D A P P L I C A T I O N S 

Structural Steel 
Elevated Water 
Storage Towers 

Plating Lines. 
Exterior 

Pickling Lines, 
Exterior 
SOa Scrubber 
Ductwork 

Spent Carbon Storage 
Floors (Spillage) 
Steel Pump Supports 
Thickener Mechanisms 
Underground Tanks 
and Piping 

Catwalks 
Interiors of Chemical 
Storage Tanks 

C H E M I C A L R E S I S T A N C E 

Organic Acids 
Inorganic Acids 
Alkali Solutions 
Solvents (900 only) 

Oils 
Salts 

A complete listing of substances and concen
trations tested is available on request. 

Temperature Limits: 
Immersion up to 120°F 
Dry — 250°F - Continuous 

300°F - Intermittent 

P H Y S I C A L P R O P E R T I E S 

Tensile Strength 
ASTMC307 

Flexural Strength 
ASTM C790 

Adhesion to Steel 
Barcol Hardness 
P-Coat 805/905 
Electrical Properties 
Color 
Solids 

2,500-2.800 PSI 

5,000-5,200 PSI 

2,000 PSI 
35-40 

1.5-2.0 Megaohms 
White, Gray 
100% Reactive 

S P E C I F I C A T I O N S 
•• .i- •-

Coating shall be 30-40 mils thick, flake-filled 
vinyl ester based resin, consisting of a base and 
topcoat of 15-20 mils each, as manuiactured by 
Dudick. Inc. Materials shall be brush, roller, or 
spray applied ln accordance with manufacturer's 
recommended practices. 

O T H E R P R O T E C T O - C O A T 8 0 0 / 9 0 0 

C O A T I N G S A V A I L A B L E 

Protecto-Coat 800 and 900 coatings are two 
distinct formulations designed to offer a wide 
range of high performance coatings suitable for 
many different industrial and manufacturing 
applications. In turn, each coating may be 
chosen with flake or graphite fillers to enhance 
the protection necessary for a specific chemical 
environment, and Is available in formulations 
for either brush, roller or spray application. All 
Protecto-Coat 800 and 900 coatings (except 
graphite filled) are available in white or gray. 

Protecto-Coat 800 is a thermosetting vinyl 
ester coating which utilizes a flake filler for 
resistance to a wide variety of acids, caustics, 
salts, oils and mild alkali solutions, and offers 
superior protection against organic acids and 
caustics. The 800 series offers the most versa
tile protection in the Protecto-Coat line and is 
the most widely used vinyl ester. 

Protecto-Coat 801 Is Protecto-Coat 800 formu
lated for two component spray application. 

Protecto-Coat 805 is a Protecto-Coat 800 
coating with graphite flake fillers for Improved 
protection against fluorides and higher caustic 
concentrations or where conductive properties 
are needed. 



Protecto-Coat 900 is a higher cross link-
density coating and offers the highest sol
vent and acid resistance. 

Protecto-Coat 901 is Protecto-Coat 900 for 
two component spray application. 

Protecto-Coat 905 is Protecto-Coat 900 
with graphite flake fillers for improved 
protection against fluorides and higher 
caustic concentrations or where conductive 
properties are needed. 

T H E P R O T E C T O - C O A T S Y S T E M 

The Protecto-Coat System uses two layers of 
thermosetting flake-filled vinyl ester resins 
to build up the protection that vulnerable 
steel and concrete need ln chemically ori
ented manufacturing or processing opera
tions. When fully cured, the separate 
elements" lose their Individual identity and 
become a single, monolithic coating. 

Primer 27 is designed to prevent abrasive-
blasted steel from developing rust bloom 
prior to the application of a Protecto-Coat 
coating. For maximum performance all steel 
surfaces should be primed, but primer may 
not be needed for mild, non-immersion 
service. Concrete, however, must always be 
primed to aid in the "wetting out" .required 
for good bonding. 

BasecoatfTopcoat: Protecto-Coat resins are 
filled with flakes or graphite flakes to reduce 
the coefficient of expansion. Protecto-Coat 
800/900 resins, filled with flakes or graphite 
flakes, provide a chemical resistant outer 
barrier. Overlapping leaf arrangement of 
flakes reduces water vapor permeation and 
permits chemical exposures at higher tem
peratures without increasing the thickness 
of the coating. 

E S T I M A T I N G Q U A N T I T I E S A N D O R 

D E R B I L L O F M A T E R I A L 

Note: Resins include 3 oz. hardener as 
standard. ; . 

S Q U A R E F E E ! • P E R G A L L O N 
C O N C R E T E S T E E L 

Primer 27 150-200 250-300 

P-Coat 800/900/805/905 

Actual 30-40 Mi l . DFT 30 30 

Theoretical 30-40 Mil. D F T 45 45 

S-10 Solvent 500 500 

Protecto-Coat 800/900/805/905 
Rake-Filled High Performance Vinyl 
Ester Coating, 30-40 Mils (1.0 mm) 

Quantities shown are for estimating purposes 
only. Actual field usage may very. 

A P P L I C A T I O N I N S T R U C T I O N S 

SURFACE PREPARATION 
Metal: For immersion service, abrasive blast 
to a white metal finish and a 2-3 mils mini
mum profile according to SSPC 5 or NACE #1. 
For fume or splash service, abrasive blast to a 
near white metal finish according to SSPC 10. 

Concrete: Concrete must be abrasive blasted 
or etched with muriatic acid (Solution of 1 part 
20° Be HCl and 1 part water) to remove surface 
laitance and other contaminants. Concrete 
must be free of curing compounds and form 
release agents. Surface texture should be 
similar to 40-60 grit sandpaper. Additional 
surface preparation will be required if a 40-60 
grit texture is not achieved and the surface 
laitance not completely removed after a single 
application of acid or with the first mechanical 
preparation procedure. 

Dudick Incorporated I 

Corrosion-Proof Products I 



If after abrasive blasting, honeycombs/voids 
appear on the concrete or steel, these have to 
be filled with a suitable material. Contact a 
Dudick Representative for this information. 

Hardener Amount/Gal. Resin. 

HARDENER 
SUBSTRATE 
TEMPERATURE PRIMER 27 

P-C aorvBoo 
BASECOAT/ 
TOPCOAT 

p-caosms 
BASECOAT/ 
TOPCOAT 

PH-1 60 o -70°F 3-4 OZ. 3-4 oz. 3-4 OZ. 

PH-1 70°-&O°F 2-3 oz . 2-3 oz . 2-3 oz . 

Recommended application temperatures 
should be between 50°F and 110°F substrate 
temperature. 

PRIMING 
Metal: For maximum performance, prime all 
steel surfaces with Primer 27 3-4 mil. WFT, 
mixed with appropriate amount of PH-1 
Hardener. For mild non-immersion service, 
priming of steel may be omitted. 

Concrete: Concrete surfaces must be primed 
using Primer 27 and the appropriate amount 
of PH-1 Hardener. Concrete must be thor
oughly dry before application of primer by 
spray, roller, or brush. Do not allow the 
primer to puddle. 

BASECOAT 
Add appropriate amount of PH-1 Hardener for 
each gallon of Protecto-Coat Liquid and mix 
thoroughly until uniform color is achieved. 
Apply a 15-20 mils thick basecoat using 
spray, brush or roller. Apply to an even, 
smooth finish. 

Allow basecoat application to cure to at least 
a "firm" or slightly "tacky" feel before applying 
the topcoat. 

TOPCOAT 
Add appropriate amount of PH -1 Hardener for 
each gallon of Protecto-Coat Liquid and mix 
thoroughly until a uniform color is achieved. 
Apply a 15-20 mils thick topcoat using a spray 
brush or roller. Apply to an even, smooth finish. 

Cure cycles for Protecto-Coat Coatings are: 

Temperature Recoat Cure 
Time Time 

50°F 12 Hours 96 Hours 

75°F 4 Hours 48 Hours 

90°F 3 Hours 24 Hours 
Protecto-Coat 900 must be recoated withm 8 
hours when exposed to direct sunlight. 

Protecto-Coat 800/900/805/905 
Flake-Filled High Performance Vinyl 
Ester Coating, 30-40 Mils (1.0 mm) 

If these recoat times are exceeded, consult a 
Dudick representative. Sanding or abrasive 
blasting may be required before the next coat. 
Recoat times are dramatically reduced when the 
coating Is exposed to direct sunlight. 

Application of Protecto-Coat 800/900 in direct 
sunlight may lead to blistering, pinholes, or 
wrinkling in the copating due to outgassing of 
air ln the concrete and high substrate tempera
tures. 

Standard Formulation: (Brush, Roller or 
Pressure Pot) Spray applications can be made 
with conventional air spray equipment with a 
pressure pot. Blnks # 18 spray gun with #68 
fluid nozzle and 68 air nozzle, or Blnks #62 
spray gun with #68 fluid nozzle and #68 air 
nozzle are recommended. 

Plural component spray applications can be 
made with a Blnks 8-to-l Pump. A Blnks Model 
18 NC spray gun 59BSSX9-47 with a 102-3430 
ACI valve. Catalyst would need to be supplied 
by a 101-5202 catalyst tank. 1/2" ID material 
supply hose is recommended. 

Brush or roller application may require addi
tional coats to meet specified dry film thickness. 

Pot Life of the opened and mixed Protecto-Coat 
800/900. 805/905 will depend on the tempera
ture at the work site. To prevent material waste 
and avoid damage to equipment, do not open 
and mix more material than can be used ac
cording to the following table:; 

TEMPERATURE POT LIFE 

50°F 1 Hour 

75°F 40 Min. 

90°F 25 Min. 

Do not attempt to store mixed material. Re
sidual material should be properly disposed of 
at the end of each work period. Where Immer
sion service is required, spark test the coating 
with a 5,000 volt AC spark tester. Mark and 
repair all pinholes. Use Protecto-Coat Liquid 
mixed with the amount of hardener appropriate 
for the substrate temperature. Retest only the 
repairs. 

C L E A N I N G 

Use S10 Cleaning Solvent to clean tcols and 
equipment. 

Dudick Incorporated 
Corrosion-Proof Products 



S H I P P I N G 

Protecto-Coat Liquids are red label items 
with flash points of 73°F (PMCC), classified 
"Flammable Liquid." Hardener PH-1 is 
classified as an Organic Peroxide and a 
yellow label item. S-10 Cleaning Solvent is 
a flammable liquid with a flash point of 
52°F (PMCC). 

S T O R A G E 

Warning: All Dudick products classified 
by DOT labels as either white, yellow or red 
labels, must not be mixed or stored to
gether as an explosive reaction may occur. 

When stored in a cool and dry location, 
Protecto-Coat 800/900/805/905 ingredi
ents have a 3-month shelf life. Exposure to 
excessive heat may cause premature 
gelling and reduce working time. 

S A F E T Y 

M.S.D.S. - Sheets must always be read 
before using products. Protecto-Coat 
coatings are intended for application by 
experienced, professional personnel. 
Dudick Inc. can supply Protecto-Coat 
coatings supervision to help determine 
that the surface has been properly pre
pared, the ingredients correctly mixed, and 
the materials properly and safely applied. 

If Protecto-Coat materials are to be applied 
by your own personnel or by a third-party 
contractor, please be sure that they are 
aware of the following safety precautions: 

• Exposure to resins, solvents and harden
ers may cause severe dermatitis reactions 
in some people. Cleanliness of the skin 
and clothing is critical and must be of 
paramount concern. 

• Safely glasses, gloves and suitable protec
tive clothing must be worn at all times 
during application. 

• Suitable respirators should be used 
during application. 

Protecto-Coat 800/900/805/905 
Flake-Filled High Performance Vinyl 
Ester Coating, 30-40 Mils (1.0 mm) 

• If contact with hardeners occurs, remove any 
clothing involved and wash the skin with water. 
Discard the clothing. Do not attempt to wash and 
reuse it Protecto-Coat Liquid may be washed off with 
S-10 Cleaning Solvent, MEK, or lacquer thinner. 

• DO NOT USE ACETONE. Acetone forms a poten
tially explosive mixture with peroxides. 

•Fumes are flammable and heavier than air. 
Proper ventilation should be maintained to 
minimize breathing of concentrated fumes 

• If a rash or dermatitis occurs, remove the 
individual from the work area and seek a physi
cians care for dermatitis. 

• Keep open flames and sparks away from the 
area where toppings are being mixed and ap
plied. - .. 

• In case of eye contact, wash with water for at 
least 15 minutes and consult a physician. If 
swallowed, do not Induce vomiting; call a physi
cian immediately. 

Note: 

Oudick Inc. ("Dudick") warrants all goods of its 
manufacture to be as represented ln its catalogs and 
that the application of Its products by its employees or 
sub-contractors shall be performed ln a workmanlike 
manner. Dudlck's obligation under this warranty 
shall be the repair to and replacement of any applica
tions which Its examination shall disclose to be 
defective. Dudick makes no warranty concerning the 
suitability of its product for applicaUon to any surface, 
it being understood that the goods have been selected 
and the application ordered by the purchaser. DU
DICK INC. MAKES NO WARRANTY", EXPRESS OR 
IMPLIED, THAT THE GOODS SHALL BE MERCHANT
ABLE OR THAT THE GOODS ARE FIT FOR ANY 
PARTICULAR PURPOSE. THE WARRANTY OF RE
PAIR OR REPLACEMENT SET FORTH HEREIN IS 
EXCLUSIVE AND IN LIEU OF ALL OTHER WARRAN
TIES ARISING BY LAW OR OTHERWISE: AND DU
DICK INC. SHALL NOT BE LIABLE FOR INCIDENTAL 
OR CONSEQUENTIAL DAMAGES. INCLUDING BUT 
NOT LIMITED TO LOST PROFITS. DOWN TIME. 
DAMAGES TO PROPERTY OF THE PURCHASER OR 
OTHER PERSONS, OR DAMAGES FOR WHICH THE 
PURCHASER MAY BE LIABLE TO OTHER PERSONS. 
WHETHER OR NOT OCCASIONED BY DUDICK'S 
NEGLIGENCE. This warranty shall not be extended, 
altered or varied except by written instrument signed 
by Dudick and Purchaser. 

Dudick Incorporated 1818 South Wason Drive 
Corrosion-Proof Products Streetsboro, Ohio 44241 

(12-91) 



Temperature/Chemical Resistance Key 

Indicator Definition Indicator Definition Indicator Definition 

Material will withstand 
constant flow or Immersion 
service 

Material is suitable for 
intermittent or Spillage 
service 

Material will tolerate Fumes 
only 

1 Good to the maximum 
temperature of the product 

High Temperature 
Service to 160°F(71°C) 

Moderate Temperature 
Serv iceto140°F(60°C) 

Warm Temperature 
Serviceto 10O°F(37°C) 

NR 
NI 

PV 

Not recommended 

No information available 

Performance varies with 
conditions. Consult Dudick 
for recommendations or 
testing i 

;*>; 

Example 
48 . Boric Ac id 

AO O , 

_ 1 4 1 4 '4 14 14 13 11 11 S I S I S I ( 12 

E a c h gr id b lock in the G u i d e s h o w s all the in fo rmat ion w h i c h is 
ava i lab le on the p roduc t for the u s e s h o w n . T h u s , a b l ock w h i c h 
s h o w s 12, ind ica tes that the p roduc t is capab le of p rov id ing 
i m m e r s i o n se rv i ce up to 1 6 0 ° F. Simi lar ly, a b lock w h i c h 

s h o w s F1 ind ica tes the mater ia l w i l l to lerate tempera tu res to t he 
m a x i m u m capab i l i t y s h o w n in the Temperature L im i t s cha r t be low, 
but that it is d e s i g n e d for exposu re on ly to f u m e s . 

Temperature Limits 

Product 
P r o t e c t o - C o a t S e r i e s 

P r o t e c t o - C r e t e S e r i e s 

P r o t e c t o - F l a k e S e r i e s 

P r o t e c t o - G l a s s S e r i e s 

P r o t e c t o - L i n e S e r i e s 

P r o t e c t o - S e a l S e r i e s 

G r o u t S e r i e s 

S u b s t r a t a 

Metat 
Concrete 

Matal* 
Concrete 

Matal • 
Concreta 

Matal* 
Concrete' 

Metal* 
Tlla/Concrata • 

Matal 
Concrete 

M a x i m u m 
Temperature N o t e s 

Metal 130° F 5 4 ° C ' Steel: Constant F low; Steal Dry or Intermit-
Concrete/Steel 130° F 5 4 ° C tent Spi l ls: 200 °F <93°C) to 3 5 0 ° F | 9 6 ° C I 

' Concrete: Constant F low 

Not Recommended 
2 5 0 ° F 1 2 0 ° C 

' Intermittent Spil ls, otherwise max imum 
temperature is 150°F 

1 8 0 ° F 8 3 ° C 
Not Appl icable 

4 Steel: Immersion; Steel , Dry: 2 5 0 °F (121 °C) 

160° F 
160° F 

71° C 
71° C 

• Steei: Constant Flow 

160° F 
160° F 

71° C 
71° C 

• Steel : Constant Flow and Immersion 

' Concrete: Constant F low 

Not Appl icable 
160° F 71 ° C 

' Tile: Constant F low and Immersion 

Not Appl icable 
160° F 71° C 

1 



D u d i c k 
Key i 

s 
F 

Material will withstand constant flow or immersion service 
Material is suitable for intermittent or Spillage service 
Material will tolerate fumes only 

Light Duty Linings/Coatings Toppings Heavy Duty Linings 

1. Acetaldehyde F 4 NR PV PV F 4 F 4 NR NR 5 4 S 4 NR NR NR J O T 
2. Acetic Ac id (0-10%) 13 F 4 14 14 14 14 S1 S1 S 1 S1 SI 13 13 3 
3 . Acetic Ac id (10-50%) S 4 NR S1 S1 S1 _§J • El_ S 4 . _ S 4 _ _S3_ J 4 _ _ j 4 r JAI 
4. Acetic Ac id (50-100%) F 4 NR S 3 S 3 S 3 S 3 NR NR NR NR S 3 PV PV S 4 
6. Acetic Anhydride F 4 NR S 4 S 4 S 4 S 4 PV PV "•Jim. NR J 4 . S 4 - * ' r s T 
6. Acetone S 4 NR NR F4 NR NR- NR S 3 S 4 S 4 s4 NR NR NR 
7. Acetyl Chloride F 4 F 4 PV PV PV PV PV PV _ S 4 _ S 4 J2L JSL 
8. Acrylic Ac id PV F 4 PV PV PV PV PV NR NR S 4 I4 14 14 
9 . Acrylonitrile NR NR NR NR NR NR PV -EL NR J f f l . iM. - M J > /V-

10. Adipic Ac id 14 14 14 14 14 14 PV PV S 4 S 4 S 4 14 14 4 
11. Alcohol (Ethvl) S 4 S 4 14 14 14 14 - 14 _ | 4 _ r ^ 8 4 -" S 4 3 1 - • 
12. Alcohol (Methvl) S 4 NR PV _py F4 F 4 S 4 S 4 S 4 S 4 SI I4 14 4 
13. Allyl Chloride F 4 NR NR NR NR NR PV PV :NR S 4 . -SI- J%/y • PV-T S 4 
•14. A lum S 4 14 14 14 14 14 11 11 S I S1 S I 13 13 2 
15. Aluminum Bromide S 4 F4 14 14' 14 14 F1 F1 S 4 S 4 si 11 tl 
16. Aluminum Chloride 14 14 14 14 14 14 11 11 S 3 S 3 S1 11 11 
17. Aluminum Fluoride* S1 S 4 SI S1 S1 S1 NR NR S I S1 S1 ' _ ! * _ 1 4 " ^ 4 ' 
18. Aluminum Hydroxide 14 S 4 F 4 F4 S 4 S 4 S 4 S 4 S 1 S1 S I 14 13 i . 
19. Aluminum Sulfate S 4 S 4 14 14 14 14 11 11 S 1 S1 S 4 13 13 ~ 2 

• 2 0 . Ammonia (Dry) S 4 S 4 F1 F1 F1 F1 F l F l S I S1 S1 13 13 13 
21. Ammon ium Chloride S1 S 4 14 14 14 13 11 11 S 1 S1 S I 11 I J i i 
2 2 . Ammon ium Fluoride* S 4 S 4 14 14 14 S 4 NR NR S 1 S1 S 2 13 13 3 
2 3 . Ammon ium Hydroxide 14 14 F 4 F4 S 4 S 4 11 11 S1 S1 ' " T H r 

w. -24 . Ammonium Nitrate 14 14 14 14 14 13 n 11 S I S1 SI 11 n ii 
2 5 . Ammonium Persulfate 14 14 14 14 14 13 n n S1 S1 SI 11 n ii 
26 . Ammonium Sulfate 14 14 • 14 14 14 13 i i n S 1 SI S I 11 n n 
2 7 . Ammonium Sulfide 14 14 14 14 14 13 n n S I S I S I . 1 1 I K ." -11 . 
28 . Ammonium Sulfite 14 14 14 14 14 13 n n S I S1 S1 11 11 1 
2 9 . Amyl Acetate F 4 NR S 4 S 4 S 4 S 4 NR NR NR NR NR PV F 4 F 4 
30 . Amyl Alcohol F 4 F4 S1 S1 S1 14 NR NR S 3 S 3 S 3 14 14 14 
31. Aniline NR NR 5 4 S 4 S 4 S 4 NR NR NR NR NR NR J 4 > J 4 _ 
32 . Aniline Hydrochloride F 4 F 4 S 4 S 4 S 4 S 4 F4 F 4 S 3 S 3 S 3 14 14 14 
3 3 . Antimony Chloride S 4 S 4 14 14 14 13 11 11 S1 S I S1 11 J I I1_ 
34. Aqua Reqia NR NR NR NR NR F 4 NR NR NR NR NR NR NR NR 
35 . Arsenic Ac id F 4 F4 14 14 14 13 S 4 S 4 S I S1 S1 13 13 • PV 
36. Barium Acetate S 4 S 4 S 4 S 4 S 4 S 4 F4 F 4 S 4 S 4 S 3 14 14 14 
37 . Barium Chloride 14 14 14 14 14 13 11 11 S I S1 S1 11 11 11 
38. Barium Hydroxide 14 14 S 3 S 3 S 2 14 11 11 S I S1 S 4 14" I4*> 13* 

39 . Barium Sulfide 14 14 14 14 . 14 13 11 11 S I S1 S1 11 It 11 
40 . Benzaldehyde PV PV NR NR NR NR NR S 4 PV PV PV PV NR PV 
41. Benzene F 4 NR PV PV NR NR NR S 4 S 4 S 4 S 4 NR NR S 4 
42 . Benzene Sulfonic Acid F 4 F4 14 14 14 14 F4 F 4 S 4 S 4 S1 11 11 11 
4 3 . Benzene Sulfonic Chloride F 4 F 4 14 14 14 13 F4 F 4 S 4 S 4 S1 J i  11 11 
44 . Benzoic Ac id S 4 S 4 14 14 14 13 F4 F 4 S I S1 S1 l l 11 11 
4 5 . Benzoyl Chloride NR NR NR NR PV PV NR NR NR NR NR 7 NR NR, PV 
46 . Black Liquor* S 4 S 4 S1 14 11 11 11 NR S1 S1 S 3 13 13 13 
47 . Bleach (5.5%)* S 4 F4 PV PV 11 11 F1 NR NR 13 S 4 NR NR 11 

4 8 . Boric Ac id 14 14 14 14 14 13 11 11 S1 S1 S1 12 12 12 

4 9 . Bromine, Wet Gas NR NR NR NR NR NR NR NR NR NR NR F 4 F 4 . F 4 
50 . Bromine Water (5%) F 4 NR S 4 S 4 S 4 S 4 S 4 S 4 NR S 4 S 4 14 14 14 

51. Butadiene S 4 PV PV PV PV PV NR NR S 4 S 4 S 4 PV PV PV 
52. Butanol F 4 NR S 4 S 4 S 4 S 4 NR NR S 4 S 4 S1 13 13 13 

5 3 . Butyl Acetate F 4 NR NR NR F 4 F 4 NR S 4 S 4 S 4 NR .NR NR. PV 

54. Butyl Carbitol F 4 PV PV PV F 4 F 4 PV PV S 4 S 4 PV 14 14 14 

5 5 . Butyl Cellosolve F 4 NR PV NR S 4 S 4 NR S 4 S 4 S 4 S 4 -:• NR NR S 4 

56. Butyric Ac id F 4 NR F4 F4 F 3 F3 NR NR NR NR NR 13 13 13 

5 7 . Cadmium Platinq (Cyanide) S 4 S 4 S1 SI S1 S1 S1 S I S I S1 S 3 13 13 13 • 
•May need synthetic fabric or carbon fillers. Consult a Dudick Corrosion-Proof, Inc 
technical representative for more complete information on these products. 



D u d i c k 
Key I Material will withstand constant f low or immersion service 

S Material is suitable for intermittent or Spillage service 
F Material will tolerate fumes only 

Light Duty Linings/Coatings Toppings Heavy Duty Linings ^ 

5 8 . Calcium Bisulfite 
59 . Calcium Carbonate (Soda Ash) 
8 0 . Calcium Chloride 
61. Calcium Hydroxide* 
6 2 . Calcium Hypochlorite (5%) ' 
6 3 . Calcium Nitrate 
64 . Caprylic Acid 
6 5 . Carbon Disulfide 
6 6 . Carbon Tetrachloride 
6 7 . Castor Oil 
6 8 . Chloracetic Acid 

j 69 . Chloral 
70 . Chlorine Dioxide 
71. Chlorine Gas (Dry) 
7 2 . Chlorine Gas (Wet) 
7 3 . Chlorine Water (Saturated) 
74 . Chlorobenzene 
7 5 . Chloroform 
7 6 . Chlorophenol 

S 4 * * S 3 
NR S 4 
S 4 i ^ S 2 _ 
S 4 S 2 
S 4 " NR 
S 4 NR 
NR ' NR 

13 13 13 

' - 1 1 - II I1U 

13 13 13 

j i i i _ it 

F 4 F4 F 4 

J I 11 II 

NR NR NR 

?^i^' r-?l4MTal 
14 14 13 

":1>'F4. p » y ; p 4 i 
14 14 14 
NR NR S 4 
NR NR NU 
NR NR ~ NU 

77 . Chlorosulfonic Ac id 
78 . Chlorotoluene 
79 . Chromic Acid (10%) 
8 0 . Chromic Acid (40%) 
81. Chromic Chloride 
8 2 . Citric Ac id 
8 3 . Copper Plating (Cyanide) S 3 S 3 S 4 S 4 S 3 
84 . Copper Plating (Acid) 
8 5 . Copper Salts 
8 6 . C o m Oil 
87 . Corn Starch 
8 8 . C o m Sugar 
89 . Cottonseed Oil 
9 0 . Cresol 
91. Cresylic Acid 

92 . Crude Oil 
9 3 . Detergent Sulfonated 

94 . Dextrose 
95 . Dibutvl Phthalate 

w 

•May need synthetic fabric, or carbon fillers. Consult a Dudick Corrosion-Proof, tne 
technical representative for more complete information on these products. 



[Dudick 
l# I Material will withstand constant flow or immersion service 
Key s Material is suitable for intermittent or Spillage service 

F Material will tolerate fumes only 

Light Duty Linings/Coatings Toppings Heavy Duty Linings 

115. Fluorine Ga3* 
116. Fluosilicic A c i d * 
117. Formaldehyde 
118. Formic Acid 
119. Fuel Oil 1 & 2 
120. Furfural 
121. Furfural Alcohol 

122. Gasoline 
123 . Glucose 
124. Gluconic Acid (50%) 

125. Glycol 
126. Glycolic Acid 
127. Gold Plating (Cyanide) 

128. Grape Juice 
129. Green Liquor 
130. Heptane 
131. Heptanoic Ac id 
132. Hexane 
133 . Hydrazine (35%) 

NR NR NR NR NR NR PV PV PV NR PV PV 
S 4 S 4 S 4 S 4 PV PV S 4 S 4 S 4 NR PV NR 
14 14 ' I4-. • 14'-' F 4 F 4 / • • f f sv - - . i S I / S1 

S 4 S 4 S 4 14 PV PV NR NR S 4 14 14 14 

14 . . 14 • • I4- ' • i4 •: IM. NR S I S I 

S 4 S 4 S 4 S 4 PV PV PV PV PV NR PV PV 

S 4 S 4 S 4 S 4 S 4 S 4 S I S 1 . : v : : l 4 ' - \ . I 4?T J 4 ; 

14 14 14 14 14 14 si S1 S1 11 11 11 
14 14 14 13 . " li-?. . , 1 1 -iiifill'e« S I S1 M i • m.'Miu 
F 4 F 4 S 4 S 4 PV PV PV PV S 4 S 4 S 4 14 

14 14' 14- 14; 1 4 * 14 ' • a g a r - : S I - : : ^Ji^;. i i f t^HB 
S 4 S 4 S 4 S 4 F1 F l S 4 S 4 S 4 I3 13 13 

S I S1 S1 13 S1 S I S I S 4 r • ^ I 4 . ^ n 4 l f e l 3 j 

13 13 13 13 11 11 si S1 S1 11 11 11 

14 14 13 13 11 11 si ' si S 3 11 H i 11 ; 

S I S I S I S1 14 14 S1 S1 S1 12 12 12 
S 4 S 4 S 4 S 4 F1 F1 PV PV. ' " 13 • •' .13 iS '-^W 
SI S1 S I S I 14 I4~ S I S1 S1 12 12 12 
NR NR NR NR NR NR S 4 S 4 S 4 NR NR r NR 

134. Hydraulic Fluid 
135 . Hydriodic Ac id (20%) 
136. Hydrobromic Acid (20% I F 4 F4 S 4 S 4 S 4 
137. Hydrocarbons (Aliphatic) 
138. Hydrocarbons (Aromatic) S 4 
139. Hydrochloric Acid (1-25%) 
140. Hydrochloric Ac id (25-37%) 
141. Hydrofluoric Ac id (1-10%)* 
142. Hydrofluoric Acid (10-53%)* 
143. Hyrofluosilicic A c i d * 
144. Hydrogen Bromide _ 
145. Hydrogen Peroxide (30%) 
146. Hydrogen Sulfide 
147. Hypochlorous Acid 
148. Iodine 
149. Insecticides 
150. Isophorone 
151. Isopropyl Acetate 

• May need synthetic fabric, or carbon fillers. Consult a Dudick Corrosion-Proof, Inc 
technical representative for more complete information on these products. 

r 
\ 



[ D u d i c k 
K e y 

I Material will withstand constant flow or immersion service 
S Material is suitable for intermittent or Spillage service 
F Material will tolerate fumes only * ? 

Light Duty Linings/Coatings Toppings Heavy Duty Linings 

172. Methvl Ethyl Ketone 
173. Methyl Isobutyl Ketone 
174. Milk Products 
175. Mineral Oil 
178. Molasses 

177. Naphthalene 
178. Naphtha 
179. Naphthenic Acid 
180. Nickel Chloride 
181. Nickel Plating (Bright) 

182. Nickel Salts •_• 
183. Nitric Ac id (5%) 
184. Nitric A d d (10%) 
185. Nitric Ac id (20%) 
188. Nitric A c i d (40%) 
187. Nitric Ac id (60%) 
188 . Nitric Ac id (Cone.)* 
189. Nitrobenzene 
190. Nitrous Acid 

NR NR NR NR • *.mSCPV\-. S4 • NR ,, PV 
NR NR NR NR S4 S4 S4 PV 

I4 14 S4 S4 SI SI S1 II 

53 S3 S4 S4 S4 S4 S4 14 
13 13 14 v. 14 ̂ '̂ SV̂ SIV;-. SI • 3*TF 
PV PV PV PV S4 S4 PV 14 
54 S4 ̂S4 ., S4 •'.T̂ gaTT̂ - SI - f t : S1 ^ S O t T 
S4 14 14 14 SI SI SI 11 

I3 14 S4 S4 S4 S4 SI 13 
13 ri. .•>4»v.̂ 84-̂ 84r r^S4'jQ4?^sT^i t^i3^ 
F4 F3 NR NR NR S4 S 2 14 

F4 F4 NR NR NR NR S4 
F4 F4 AW AW "Im' NR NR 
NR NR NR S4 PV PV NR 
PV PV PV PV PV PV S3 

14 I3X 

14 AV< 

n i t 

12* 
Ml***-*, 

14 

AW " F 4 * 

191. Octanoic Acid 
192 . Oils (Animal) 

193. 
, 94 . 

Oils (Mineral) 
Oils (Vegetable) 

195. Oleic Ac id 
196. Oxalic Ac id (Safd) 
197. Ozone 
198. Palmitic Acid 
199. Pentachlorethane 
2 0 0 . Perchloric Acid 
201 . Perchlorethylene 
2 0 2 . Phenol (0%-10%) 
2 0 3 . Phenol (85%) 
2 0 4 . Phosphoric Acid (Cone.) 
2 0 5 . Phosphorous Oxychloride 
2 0 6 . Phosphorous Trichloride 
2 0 7 . Phthalic Acid 
2 0 8 . Potassium Bichromate 
2 0 9 . Potassium Bromate 

210 . Potassium Bromide 
211. Potassium Carbonate 
212 . Potassium Chlorate 
213. Potassium Chloride 
214. Potassium Cyanide S 4 S 4 14 14 PV 14 14 
216. Potassium Hydroxide (10%)* 
216. Potassium Hydroxide (Cone.)* 
217. Potassium Nitrate 
218. Potassium Permanganate 
219. Potassium Peroxide 
2 2 0 . Potassium Peraulfate 
221 . Potassium Sulfate 
2 2 2 . Pulpstock Chlorinated NR 
2 2 3 . Propionic Acid 
224 . Propylene Glycol 

2 2 5 . Pyridine 
2 2 8 . Salicylic Acid 
2 2 7 . Seawater 
2 2 8 . Silver Nitrate 

. NR NR ~N~R~ 
J I II I1_ 

PV 11- 11 
14 14 14 

-• .11 J 1 # § M 
J I I 1_ 11 

? ; S 4 S 4 . 1541 
PV NR PV 
14 14 ...13 

NR NR NR 
. II H . ^T f t J I ^ 

n n n 

0 

0 

8 
• May need synthetic fabric or carbon fBlers. ConsuH a Oudick Corrosion-Proof, Inc 
technical representative for more complete information on these products. 



D u d i c k 
Material will withstand constant flow or immersion service 
Material is suitable for intermittent or Spillage aefyice 
Material will tolerate fumes only * V 

,<4 
Light Duty Linings/Coatings Toppings Hmmvy Duty Linings 

8 • Mty need synthetic fabric, or carbon fillers. Consult • Oudick Corrosion-Proof. Inc 
technical representative for more complete mformation on these products. 



D u d i c k 

• / I Materia! will withstand constant flow or immersion service 
*»ey S Material is suitable for intermittent or Spillage service 

F Material will tolerate fumes only 

2 2 9 . Sodium Acetate 14 14 14 14 14 13 14 14 S1 s i S1 11 ii . 11 
2 3 0 . Sodium Bicarbonate 14 14 14 ' 14 14 \ 13 11 11 S I S I S I 11 n l l 
231 . Sodium Bisulfate 14 ' 14 ' 14 ' 14 14 • ' 1 3 , 14 14 - J 5 1 _ S1 si : n -.its 
2 3 2 . Sodium Bisulfite 14 14 14 14 14 13 14 14 SI SI S I ii i l 11 
2 3 3 . Sodium Bromate 1 ' S4 . S 4 14 14- . I 4 v . . 11 tu/ •-11 X* • S I T >S1 -
234 . Sodium Carbonate Isee soda ash) 14 14 14 14 I3 13 11 NR SI SI S 4 11 n 11 
2 3 5 . Sodium Chlorate NR PV 14 14 1 4 - 13 J i  14 -• ff81~ : si-y: S i ' n.)1 - J i & i a i a - : 

2 3 6 . Sodium Chloride 11 n 11 11 11 11 l l 11 11 ii 11 11 ii 11 '-'.jjirV-- -
2 3 7 . Sodium Chlorite (50%) -NR NR S 4 S 4 S3 S3 " S4 S4 •9rS4~' "si".' S 4 ~ i4 : 
2 3 8 . Sodium Chromate S 4 S 4 14 14 13 13 S 4 S 4 SI S i S1 PV PV 11 '\ ' \ 

2 3 9 . Sodium Cyanide S4 S 4 14 14 13 I 3 - ' 14- 14 ' ^81 : S1f 31 *»TT J3S*E!I3 
2 4 0 . Sodium Oichromate S 4 S 4 14 14 I3 13 14 14 S I S1 S1 PV 14 13 
241. Sodium Fluoride* S 4 S 4 NR NR 14 14 PV PV S4 S 4 S 4 NR NR NR 

242 . Sodium Hydroxide (10%)* 14 S 4 S I S I 11 11 11 NR S I S I S t NR NR NR 

2 4 3 . Sodium Hydroxide (50%)* 14 S 4 S I S I 11 J 4 _ 11 NR S I S1 • S 4 ^~NR NR:3 

244 . Sodium Hypochlorite (3%)* F4 F 4 NR S 4 S 4 S 4 F l NR S 3 S 3 S1 NR 14 14 
2 4 5 . Sodium Hypochlorite (17%) NR NR NR PV S 4 S 4 NR NR S4 S 4 S 4 NR PV 
246 . Sodium Peroxide S 4 S 4 14 14 14 14 n 11 S 4 S 4 NR PV PV S4 
2 4 7 . Sodium Phosphate S 4 S 4 14 14 14 13 11 11 S1 SI S1 11 T * P " T T 5 

248 . Sodium Sulfate 14 14 14 14 14 13 11 11 S1 S1 S1 11 ii n 
2 4 9 . Sodium Sulfide S 4 S 4 PV PV 14 13 11 11 SI S I S1 14 14- T 4 A 
' 50 . Sodium Sulfite 14 14 14 14 14 13 11 11 S I S I S I 11 11 11 

251. Sodium Tartrate 14 14 14 14 14 13 11 11 81 S1 S1 11 U S . .•tt :i c 
2 5 2 . Sodium Thiosulfate (Hypo) 14 S 4 14 14 13 13 SI NR S1 S1 S1 11 11 11 Ns" 

2 5 3 . Soybean Oil PV PV- 14 14 13 13 11 11 PV S I S1 • 11 J i i i i m 
254 . Stearic Acid S 4 S 4 PV PV 14 14 PV PV S 4 S 4 SI 12 12 12 

256 . Succinic Acid S4 F4 PV PV 14 14 PV PV S3 S 3 S 3 J i 
256 . Suqar 11 !1 11 11 11 11 11 11 S I S I S1 l l n 11 
2 S 7 . Sulfite Liquor (Paper! 14 14 14 14 14 13 11•' 11 S I S1 S I 11 ii • 11 
258 . Sulfur Dioxide F l F l S 4 14 14 14 11 11 S1 S1 S1 F 4 n 11 
259 . Sulfur Trioxide F 4 F4 PV PV S 4 S 3 S I S I S I S I S I 14 I4 14 ' 
260. Sulfuric Acid (2%-20%) S1 S 4 S I S1 S1 S1 S1 SI S 3 S 3 S1 11 11 11 
261. Sulfuric Acid (20%-50%) SI F4 SI S1 SI S1 F l F l S 4 S 4 S1 13 13 . 12 
262 . Sulfuric Acid (50%-70%) SI F 4 F 3 F3 F l F l F4 F4 NR S 4 NR 14 14 12 

263 . Sulfuric Acid (70%-80%) SI NR NR NR NR NR NR NR NR S 4 NR PV PV PV 

264. Sulfuric Acid (80%-98%) S1 NR NR NR NR NR NR NR NR S 4 NR NR NR NR 

265 . Sulfurous Acid S 4 S 4 14 14 14 13 S 4 S 4 S 4 S 4 S1 11 11 • T F 
266. Tall Oil 14 S 4 14 14 14 13 11 11 S 4 S 4 S1 11 11 11 
267. Tannic Acid S 4 PV 14 14 14 14 PV PV S 4 S 4 S 4 11 11 11 
268. Tartaric Acid U 4 14 14 14 13 13 SI S I S1 S1 SI 11 11 11 
269 . Tstrachlorethane F4 PV NR NR F 4 F4 NR S 4 S 4 S 4 NR PV -w ~PT 
270. Thionyl Chloride NR NR NR NR NR NR NR S 4 NR NR NR NR NR NR 
271. Titanium Tetrachloride S 4 F4 14 14 13 13 S 4 S 4 S1 S1 S1 ir T f TT~ 

" 5 T 272 . Toluene F4 NR NR NR F4 F4 NR S 4 S 4 S 4 NR S 4 S 4 
TT~ 
" 5 T 

273 . Toluene Sulfonic Acid S 3 S 3 14 14 13 13 S 4 S 4 S1 S1 SI T T 11 T T 
274. Trichloroacetic Acid (20%l NR NR F 4 F4 14 13 F4 F 4 NR NR S1 14 14 I4 

275 . Trichloroethylene NR PV NR NR F 4 F 4 NR S 4 S 4 S 4 NR PV Tv~ ~W 
276. Trisodium Phosphate 14 14 14 14 14 13 14 14 S I S I S 4 13 13 I3 

277. Turpentine S 4 S 4 PV PV 14 14 NR 11 S1 S I NR PV PV iZW 
278. Tween Surfactants PV PV 14 14 14 14 PV P V SI S1 SI 11 11 11 
279. Urea Solutions 14 14 14 14 14 13 14 14 . S1 si SI T T TfTj 
280. Vineqar S 4 F 4 11 11 11 11 14 14 S1 S1 S1 11 n n 
281. Water, distilled & demineralized 14 14 14 14 14 13 14 14 S I S I S1 n ITT . T T f 

w 
282. White Liquor (Paper) 14 14 14 14 13 13 14 14 S1 S1 S1 n n n V 
283. Xylene (Xylol) S 4 NR NR NR NR NR NR 11 ^§4 - S 4 '• NR T ^ -

I 284. Zinc Salt 14 14 14 14 13 13 14 14 S1 S1 S1 11 11 II 

285. Zinc Plating (Acid Sulfate) S 3 S 3 14 14 13 13 S I S1 S1 S1 ' S I n T i * :• TfT 
* May need synthatic fabric or carbon fillers. Consult a Oudick Corrosion-Proof. Inc 

10 technical representative for mora complete Information on these products. 
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July 25, 1995 

Mr. Paul Ahearn 
Manager, Regulatory Compliance 
C L E A N H A R B O R S O F C H I C A G O , I N C . 
11800 South Stony Island Avenue 
Chicago, Illinois 60617 

Re: Uni t #16 Piping System Inspection Report 
11700 S. Stony Island Avenue 
Chicago, Illinois 60617 
HST Project No. 17851 

Gentlemen: 

On July 15, July 18 and July 19, 1995 I witnessed pressure testing of piping system for Unit 
#16 Tanks TK-101 thru TK-107, TK-109, TK-110 and TK-112. . , ^ 

The tanks discharge and fi l l lines will be insulated and heat traced at a later date. For this 
reason, the lines are provided with Rupture Disks. The emergency internal check valves were 
not installed on any line below normal liquid level. 

The piping system installation meets secondary containment requirements per 40 C F R 264.193 
(f) and requirements per IEPA Title 35, Subtitle G , Seaion 724.293 (f). 

The tests were performed with water, at the minimum pressure of 100 psig. 

For hydrostatic test record, see Appendix 16-P-l. The drawings showing tested lines are 
included in Appendix 16-P-2. Reference drawing 2916-F-07 is included in Appendix 16-P-3. 

The following drawings for the piping system are included in Appendix 16-P-3: 

C H C I Dwg. N o . Drawine N o . Name 
4252 2916-P-01 Piping Arrangement - Flammable Storage 

Tank Farm - Unit #16 
4207 2916-P-05 Process Flow, Piping & Instrumentation Diagram -

Modified Fuels Blending Operation - Sheet 3 of 5 
4207 2916-P-07 Process Flow, Piping & Instrumentation Diagram -

Modified Fuels Blending Operation - Sheet 4 of 5 
4207 2916-P-08 Process Flow, Piping & Instrumentation Diagram -

Modified Fuels Blending Operation - Sheet 5 of 5 
4251 2916-M-21 Rail Car & Truck Unloading - Area Unit #13 & 

#15 

• "•'•-•^tg^^r 

v-,-. 



Mr . Paul Ahearn 
July 25, 1995 
Page 2 

The as-built drawings ISO-List, ISO-Legend and ISO-001 thru ISO-016 are included in " 

Appendix 16-P-4. 

During the testing on July 18 and July 19, many of the flanged connections were leaking otie 

to defective gaskets. The gaskets in all leaking connections wil l be replaced w i t E Tef lon 

gaskets and systems will be retested under plant engineer supervision. The Teflon gasjfMtsare*"" 
chemically compatible with waste material. See Appendix 16-P-5. • 

The 3" 2) O S . line to rail car loading/unloading will be tested at a later date due to detective 

3-way valve. The 3" 0 C S . line P-167-DI from fuel blending, 3" 0 C S . line P-163-DI to fuel 

blending and 2" 0 C S . line P-DRUM-DI from Drum Consolidation wil l be tested at a later 

date. _" 

Therefore, I hereby certify that after visual inspection of the piping system, witnessing hydro-

testing and after all defects are corrected, the piping system could be put into operation. 

Very truly yours, 

H O Y E R - S C H L E S I N G E R - T U R N E R , I N C . 

Consulting Engineers 

Marie Vanagas, PE (/ 
Project Engineer 
Illinois N o . 62-40801, Exp. 11/30/95 

M V / a r 
Encl. 

C C : James R. Laubsted, C H I 
Amos Turner, HST 

^ > v '< 

62-40801 
| / REGISTERED \ 
I : PROFESSIONAL i 
\ * \ ENGINEER / , : 

\ / / • ' .o 





HYDROSTATIC T E S T RECORD 

Oate 

C l e a n H a r b o r s o f C h i c a g o . . -
117B0 S . S t o n e y I s l a n d Ave 

C h i c a g o II ; C/oscd: ^'^?^ " V - ^ / 

T a n k / l i n e / v a l v e t e s t e d : ^ -Z'V'T 

Tank | / * / V a l v e # ( s ) \ 

P r o c e s s L i n e it ( s ) P~/Ot & Kz^iSm^&Z 

D e s c r i p t i o n : bfsC-k*^^ I f ^ j y J ^ ^ k ~ t £ £Cf^C& 
t r s i c / r r sp&c. fa 

• r a w i n g tt 2*9/6>~F ~ Q& R E V 

A p p l i c a b l e S p e c i f i c a t i o n ^ ^ W t O S j r 

r /3J'l-TEST P R E P A R A T I O N : 

(&_*'__ J o i n t s A c c e s s i b l e ^LLLZ E x p a n s i o n J o i n t s R e s t r a i n e d 

^~ R - C ^ e f V u l v e b / R u p t u r e d i s c s i s o l a t e d j t 

Low P r e s s E q u i p m e n t I s o l a t e d S y s t e m S u p p o r t s S u f f i c i e n t 

S y s t e m V e n t e d ^ C o n n e c t i o n s C h e c k e d 

T e s t G a u g e s i n P l a c e R e c o r d e r S e r i a l R 

TEST P A R A M E T E R S : 

Guage Range & PSIG to 3<?^ PSIG ( 1 - 1 / 2 to 4 x t e s t p r e s e ) 

Guage C a l i b r a t i o n 1. I .D.# Due Date 

T e s t P r e s s u r e - I n t e r n a l PSIG E x t e r n a l PSIG 

T e s t Medium - M ^ ^ C o n d i t i o n CH t C4 *> 0 & / T 7 k J ^ r ^ 

T e s t T e m p e r a t u r e F (70F min Sec I / 6 0 F min Sec 8 , 11 fi B 3 1 . 1 ) 

A m b i e n t T e m p e r a t u r e 



HYDROSTATIC T E S T RECORD 

Date 

• - r 

C l e a n H a r b o r s o f C h i c a g o 
11700 S . S t o n e y I s l a n d Ave 
C h i c a g o I I 

T a n k / l i n e / v a l v e t a s t e d : "* ' ' ' 3 " ' ^ ^ w£r 

Tank « ^ V a l v e ft ( s ) 0/?tu:^-60/ ^ > 

P r o c e s s ' t l l n e * ( s ) P^/CVb — ^ ^ £ ^ * > T 

D e s c r i p t i o n : P/'^^^pC / / b / S c Z t i V ^ 

different % t / i / s , W £Cfl / f ^ l /4 ^"3 6/g 

D r a w i n g . Z^IC'^-O^ REV 

A p p l i c a b l e S p e c i f i c a t i o n . 

— — — — — : i U 4 J * 

TEST P R E P A R A T I O N : 

^ J o i n t s A c c e s s i b l e fo/A~ E x p a n s i o n J o i n t s R e s t r a i n e d 

^ L _ L R e - t i - e ^ V a 4 r v e » / R u p t u r e d i s c s I s o l a t e d 

A ^ r Low P r e s s E q u i p m e n t I s o l a t e d 7j^^ S y s t e m S u p p o r t s S u f f i c i e n t 

S y s t e m V e n t e d 

res 

C o n n e c t i o n s C h e c k e d 

^ T e s t G a u g e s i n P l a c e / ^ / ^ R e c o r d e r S e r i a l 

TEST P A R A M E T E R S : 

Guage Range & PSIG to ^ > o a PSIG ( 1 - 1 / 2 to 4 x t e s t p r e s s ) 

Guage C a l i b r a t i o n 1. I .D.# Oue Date 

T e s t P r e s s u r e - I n t e r n a l }dPSIG Ex te r na l ^ ^ ^ P S IG 

T e s t Medium - U/At54~ C o n d l t l o n jU^^ 
T e s t T e m p e r a t u r e 7 ^ F (70F min S e c I / 6 0 F min Sec 8, 11 & 8 3 1 . 1 ) 

A m b i e n t T e m p e r a t u r e 



H Y O R O S T A T I C T E S T R E C O R D 

Oate 

C l e a n H a r b o r s o f C h i c a g o 
11700 S . S t o n e y I s l a n d Ave 
C h i c a g o II 

for 4, 
\ fa/i/ti. sec Mwq. i ' ~ 0 , 0 

T a n k / l i n e / v a l v e t e s t e d : 2 * J f 
Tank « / ^ - / ^ / # 7- v a l v e # ( s ) ^ - * V * -

P r o c e s s L i n e * ( s ) A / W / y P-JO?D, P ~'Q 7-Ff>-/? 8 3 I f 8'D 

D e s c r i p t i o n : Dt'Scldrye, / / ' / / fV^ f(Z - /O ?- fit^rt, 

O r a w i n g » / <£• - F - Q T / R E V 

A p p l i c a b l e s p e c i f i c a t i o n ' ^ 3 " f , 4 " SC# ^ Q - ^ f S T l / ? 3 / 2 -

TEST P R E P A R A T I O N : 

Y& ^ J o i n t s A c c e s s i b l e S^/A E x p a n s i o n J o i n t s R e s t r a i n e d 

i " Be 1 i o f — V a l v u a-/ R u p t u r e d i s c s I s o l a t e d 

L O U P r e s s E q u i p m e n t I s o l a t e d Y^S- s y s t e m S u p p o r t s S u f f i c i e n t 

Y^^3System V e n t e d Y^ ^ C o n n e c t i o n s C h e c k e d 

/ j ^ S T e s t G a u g e s i n P l a c e R e c o r d e r S e r i a l »_ 

TEST PARAMETERS: 

Guage Range O PSIG to 3 o O P S I G ( i _ i / 2 to 4 x t e s t p r e s s ) 

Guage C a l i b r a t i o n 1. I . D.H_ Due Date . 

T e s t P r e s s u r e - I n t e r n a l 1° 0 PSIG E K t e r n a l / ^ PS I6 

T e s t Medium - C o n d i t i o n _ £ V ^ _ ^ T F ^ 

T e s t T e m p e r a t u r e 7 ^ F (70F min Sec I / 6 0 F min Sec 8 . 11 & B 3 1 . 1 ) 

A m b i e n t T e m p e r a t u r e F 7^^"% 1^ tf 



HYDROSTATIC T E S T RECORD 

Oate 

C l e a n H a r b o r s o f C h i c a g o 
11700 3. S t o n e y I s l a n d Ave 

C h i c a g o I I /'f„<,J>l/-40J f - 4 OS-

U-4o^ V-1BS 

T a n k / l i n e / v a l v e t e s t e d : - y^^.(£ "—SIC v1'—ft'< 

r/£-/(?3 v a l v e tt ( s ) 0rt?AJ\ * - +0<? ^ J * ' ? 
Tank « 

O e s c r i o t l o n : 4 " - ^ V / 4<3 KJ^/^Y^t *f / f ^ ^ f Y COfrmc^fi^ 

r r - * " , , / W~WJI / 

O r a u i n g » Z*lt 6 * P - / o REV fac/u-att-*^ ^ r^- J)CL.<* .//O t 

A p p l i c a b l e S p e c i f i c a t i o n / 7 5 T/\7 /4 Q 3 & & 

TEST P R E P A R A T I O N : 

a o i n t s A c c e s s i b l e E x p a n s i o n J o i n t s R e s t r a i n e d 

* - R e l i e f V a l yer^ / R u p t u r e d i s c s i s o l a t e d 

Alfe Lou P r e s s E q u i p m e n t I s o l a t e d YM^L. S y s t e m S u p p o r t s S u f f i c i e n t 

S y s t e m V e n t e d Y&!> C o n n e c t i o n s C h e c k e d 

Y£5> T e s t G a u g e s i n P l a c e A^//? R e c o r d e r S e r i a l tt 

TEST PARAMETERS: 

Guage Range & PSIG to _ J [ £ £ P S I G ( 1 - 1 / 2 to A x t e s t p r e s s ) 

Guage C a l i b r a t i o n 1. I .D.tt Due Date 

T e s t P r e s s u r e - I n t e r n a l PSIG E x t e r n a \ A f 7 i PSIG 

T e s t Medium - WJfB/lr C o n d i t i o n C ' / j C^T^L^ 

T e s t T e m p e r a t u r e F (70F min Sec I / 6 0 F min Sec 8, 11 & B 3 1 . 1 ) 

A m b i e n t T e m p e r a t u r e 



HYDROSTATIC T E S T RECORD 

Date 

C l e a n H a r b o r s o f C h i c a g o 
11700 S . S t o n e y I s l a n d Ave 
C h i c a g o I I 

• - -?i-v n. i< viivvĵ -ii, 
T a n k / l I n e / v a l v e t e s t e d : 

Tank * r £ ~ / Q ? V a l v e # ( s ) ...*--3&%m 

P r o c e s s L i n e tt (») A W 2> 5 ^ - / o 4 F " " ^ M & k 

D e s c r i n t i o n : ^ ^ 1 > ^ U ^ f , ^ / / , 4"<f * C H ^ 

O r a u i n g tt PT ~ # ° 2- REV _ 

A p p l i c a b l e S p e c i f i c a t i o i 

TEST P R E P A R A T I O N : 

/ ^ J o i n t s A c c e s s i b l e / y ^ r - E x p a n s i o n J o i n t s R e s t r a i n e d 

B , e U p f Va 1 v e - s / R u p t u r e d i s c s i s o l a t e d ! 

L o u P r e s s E q u i p m e n t I s o l a t e d S y s t e m S u p p o r t s S u f f i c i e n t 

S y s t e m V e n t e d C o n n e c t i o n s C h e c k e d 

/ ^ 5 T e s t Gauges i n P l a c e R e c o r d e r S e r i a l tt 

TEST P A R A M E T E R S : 

Guage Range ^ PSIG to ^ O o PSIG (1-1/2 to 4 x t e s t press) 

Guage C a l i b r a t i o n 1. I .D.tt Due Date 

T e s t P r e s s u r e - I n t e r n a l / ° ^ ~ PS IG E x t e r n a l ^ ^ PSIG 

its/t-resL-
T e s t Medium -

C o n d i t i o n ^ ^ 7 ^ / ^ d A ^ , 

T e s t T e m p e r a t u r e F (70F min Sec I / 6 0 F min Sec 8 , 11 & B 3 1 . 1 ) 

A m b i e n t T e m p e r a t u r e 



HYDROSTATIC T E S T RECORD '. 

Date 

C l e a n H a r b o r s o f C h i c a g o 
11709 S . S t o n e y I s l a n d Ave 
C h i c a g o l l : .'~ 

T a n k / i i n e / v a l v e t e s t e d : J $ ^ ^ ^ ^ ' " J r ^ - 0 0 , 

Tank iTK-'ot', r7c~.,c?j V a l v e # ( s ) * ' : • 

• P r o c e s s L i n e tt ( s ) p-'Q+b f P ~ / o G Z r^O<T2./>-/et>s. 

Q a s c r l p t i o n : PO-AIU t< FJL.L. Lf/U&S h? Tk-lo^T*—10+, TM- ~l * <T, r f c - / Q 6 t fit-

_ _ - - • : 
O r a u i n g tt p r - O o i y a R E V 

A p p l i c a b l e S p e c i f i c a t i o n 3 ^ ^ g /T-STM A & & 

TEST P R E P A R A T I O N : . .^ . 

J o i n t s A c c e s s i b l e a n s i o n J o i n t s R e s t r a i n e d 

R e l i e f - V a l v e s - / R u p t u r e d i s c s i s o l a t e d 

AJ/A L O U P r e s s E q u i p m e n t I s o l a t e d Y^^ Syste'm S u p p o r t s S u f f i c i e n t 

/c^5> s y s t e m V e n t e d /'cr"S C o n n e c t i o n s C h e c k e d 

T e s t Gauges i n P l a c e R e c o r d e r S e r i a l II 

TEST P A R A M E T E R S : 

Guage Range ^ PS IG to ^OQ P S I G ( i _ i / 2 to 4 x t e s t p r e s s ) 

Guage C a l i b r a t i o n 1 . I. D . tt ^ / A Due Oate . 

T e s t P r e s s u r e - I n t e r n a l 
/CO 

PSIG E x t e r n a l < ^ £ ^ P S I G 

T e s t M . d i u m - WATBiL- C o n d i t i o n ^ J ± ^ J ^ t l ^ 

T e s t T e m p e r a t u r e 1*° F (7 0 F m i n S e c I / 6 0 F min S e c 8 , 11 fi B 3 1 . 1 ) 

A m b i e n t T e m p e r a t u r e 
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Mirror Finish" TFE O-Rings 

Why "Mirror Finish" O-Rings Are Better 
'Mirror-Finish" TFE ORlngs are shiny-smooth without 

surface chips, threads or marks which might causes 
serious leakage. 

This highest quality finish Is designed to give a belter 
Initial seal with less break-In tlmo and is offered (or the 
first time ot no extra cost. Observe a sample—you can 
see the difference! 

TFE as an O-Ring 
TFE has made suoh an outstanding record as a packing 
and gasket material that It Is often considered for O-Ring 
I applications. 

The major handicap to the use ol TFE as en O-RIng has 
beon its Inelasticity In comparison to rubber. This often 
creates a problem in switching from rubber or other 
elastomer to TFE O-Rlnga on equipment not designed 
to accommodate TFE. especially where the ring must be 
stretched and snapped Into a groove or where 
compression sot may be a problem. 

Thero are several ways to simplify or eliminate this 
problem and in order to help the Q-RIhg user, 8 numbor of 
valuable suggestions era offered In this brochure for 
making proper use of TFE OHIngg In both dynsmlo 
(moving) and static (stationary) applications. ' ~~ ' ' 

Superiority of TFE as an O-Ring Material 

Though rubber O-ninge have been highly successful as a sealing means, TFE O-Rlngs are superior In several ways 
and In meny applications Involving heat or chemicals. v<-

Virgin TFE Rubber or other elastomer 

Completely unalfected by all common fluids. May bo attacked and swelled by many oils, solvents and 
chomicals. 

Softens but not burned at temperatures up to 500° F. May harden or burn from exccsslvo hoat. 

Friction fs much tower. Lowest of any solid material. 
Static and dynamio coefficients are tho 6ame so there is 
no 'breakaway'. 

Relatively high frlolion end "breakaway" particularly 
when dry. 

Lubrication Is less critical and may sometimes be omitted. Lubrication desirable fn dynamic applications. 

No twisting or 'snoking' Is encountered. Wear Is uniform. Tendency to twist, oxtrudo, abrade or cut In dynamic 
application. 

TFE O-Ring Squeeze and Groove Design 
SEE ILLUSTRATION A T RIGHT t 

FOR TYPICAL GROOVE 0E9I0N T 

Any "0" Ring handbook will give more detailed Information 
on standard O-RIng squeoze end groove design. 

Groove Oitlgn The grooves lor TFE O-Rlngs are similar to 
those used for rubber, though tho cross-sectional squeeze 
on the ring is less and the groove length Is shorter. 

These changes are occasioned by tho relative stiffness of 
TFE find tho fact that the rings roll vary little. 

Grooves with 5'degroa sloping sides Bre easier to 
machine than grooves with straight sides and are usually 
satisfactory. The grooves should have a smooth machine 

finish—25 to 32 rms~and bo free of Imperfoctlona. For 
the beet anal and lowost friction, running and sealing -
surfaces should be 16 rms or less. 

Ring Sites Fluorooarbon O-Rlngs aro mado In a wider 
range of sizes than rubber O-Rlngs. The ARP 568* unllorm 
O-Ring numbering system of the SAE Is used hy most 
manufacturers. However, because TFE O-Rlngi are 
ordinarily machinod, O-Rlngs of special dimensions cart 
be readily obtained. 

i n p | | | « NOMINAL 10 "W" DIMINSION MINIMUM 
n«SH M N O « $ IN CROC* SUCTION CROSS-SECT. OHOOVI 

NUMBERS IMCHM OIAMITKR (IN) I Q U H H U H O T H 

008 to 050 1/8 lo 5-1/4 .070 ± .003 .005 ;...0M 
105 to 178 5/32 to 9-3/4 .103 ± .003 .008 , c .110 
201 to 281 3/16 to 15 ,138 ±.004 .007 . .180 
309 to 349 7/18 to 4-1/2 .210 ± .005 .008 .240 
425 to 472 4-1/2 to 23 .275 ± .008 .010 .315 

' U n l M r m 0»»h Numbt f lng l y i K m lor O-A lnpt . A t i o n » u l l c « l R t e o m m « n d » d P r a c l l C * . SoCl t ty « ( A u t o m o t i v e C n g l n « « r * l n « . 



i. J1ICAL RESISTANCE—TFE gaskets are Inert In acids. 
arnalis. salts and solvents. In fact, they ara completely 
-jsistant to all industrial liquids and gases, with few excep
t s . 

PRESSURE LIMIT—With standard pipe flanges and 
i^nged fittings TFE gaskots can normally bs used to seal 

essures up to 300 psi. For higher pressures, some 
„jnflning arrangement such as tongue and groove or male 
and female is used. Prossure alone does not limit the use ol 
"TE gaskets if proper selection of gaskets and flanges is 

lade. \ •;. 

EFFECTIVE TEMPERATURE—TFE gaskets are noted for 
'^eir excellent resistance to heat. They should not be used 

here the temperature will exceed 450°F without thorough 
Jsting by the usor. TFE is also noted for its resistance to 
low temperature and has in many Instances sealed LOX 

|iccessfully at minus 320*F. 
.OMPRESSION CHARACTERISTICS—The mechanical 
properties of soiia t r-t gasKuus wv U U I U L M I O U I O tu limoo i>; 
"io best grade of compressed sheet packing. Thus gasket 

esign for tho two materials is similar. 

ihe tendency for solid TFE gaskets to cold flow la not 
oxcossivo and Is usually encountered during the first lew 

ours alter the load is applied. Bolts should be re-tlghtened 
•tthin 24 hours and chocked periodically alter that. 

~* ^ mechanical properties ol TFE envelope gaskets with 
npressed fitters Is the same as for plain compressed 

..akets. Cold How is usually not a problem here. For softer 
niters such vis blue fell used on glass and glass-lined 
flanges, bolt loadings must bo adjusted accordingly. 

IOLT LOADINGS—Oolt Torques for CRT gaskets are 
published by DeDlelrich (USA), Inc. Bulletin 501 and by 
Plaudler Co. in Instruction Manual IM 81-100-3. Othor data 
in gasket factors and bolt loadings will bo found In the 
vSME Boiler Construction Code. 

The gasket factor for Toflon is the same as that shown for 
asbestos with a suitable binder. The primary proof that 
"orque values are adequate is the hydrostatic or gas-

.jressuro test. 

PRODUCT QUALITY CONTROL—TFE gaskets are 
jdorless and tastcloss and will never discolor or affect 

process fluids in any way. They are not deteriorated by 
sterilization, detergonts or cleaning solvents. 

fALUE OF TFE GASKETS—Oaskets aro an expendable 
tern in process equipment. Their cost must be measured in 
terms of service life and operating economies. Due to their 
long life TFE gaskets have an intrinsic value far greater 
nan their purchaso cost. A batch saved, a purer product. 
:he elimination of leakage problems and shut downs 
generales savings far greater than the cost of the gaskets 
themsolves. Tho rapidly increasing use of "Chicago" TFE 
gaskets proves their economy and reliability. 

FE SPAN—With the propor selection ol gaskets and 
,,angos TFE gaskets will outlast non-TFE types by many 
times, in tho strongest solutions. 

WHERE TO USE T F E OASKETS—They may be used to 
seal, hot or cold: : • 

. „ , AH concentrated and dilute acids ^ -
"Caustic alkalis and salts r-^£0m^.:'#*f 

All solvents, hydrocarbons and their derivatives 
Organic and inorganic compounds of all typos 

TFE ENVELOPE GASKETS—They are made by flanging a 
TFE envelope or jacket over the inner edge of a resilient 
filter gasket of circular or elliptical shape. They can usually 
be substituted directly for other gasket simply by selecting 
the proper filler listed herein. sssemiSM-f^ 

Fillers are available in different degrees ot softness and 
thickness for use on metal flanges and fittings as well as 
glass, glass-lined steei and other pipe flange materials. 
Envelope construction as an alternative to SOIIOTTFE is ^ 
often used for reasons for economy, serviceability or * 
availability. _ • *̂ 3l3pS5̂  
MACHINED TFE ENVELOPES—{Also known as "MMlod 
Cetitoi" vt Twll "*...".) I";." ("the — « » w w \ l / < > r i o a 
the TFE Is milted out between the leaves to provide a space 
for the proper thickness of filler. The envelope provides a 
close (it on the Insldo diameter of the filler so that minimal 
air ia trapped between filler and envelope, thus minimizing 
fracturing of the leaves. Also the inside diameter ol this 
gasket is usually tho same as the pipe size so that a better 
How results in the pipe. There is less entrapment ol fluids 
and solids than occurs when the slit envelope design Is 
used. \ - ^ . 

SLIT TFE ENVELOPES —For ring gaskets upto 20" ID the 
envelopes are made by slit lathe culling from TFE tubing. 
Tltoso envelopes are never welded at the ID but are made 
solid from a single piece of material and split Into two 
leaves. 

"SEAMLESS" 1 " TFE SHIELDS OR ENVELOPES—For all 
largo envelope gaskets and for all ovals such as manway 
and hand-hole gaskets, the envelopes can be made from 
tape which has been skived from molded virgin TFE tube 
and formod to the shape of the gasket filler. The ends are 
(used to form a slngle-thicknoss closure which is stronger 
than the envelope itself. 

FILLER MATERIALS—A choice of filter materials is 
available as indicated in this catalog; the most popular 
being non-asbest06. Occasionally a fabric-reinforced 
nsoprene Is used. 

STANDARD RING GASKETS—Ring gaskets cover the 
face of the flange to the inside edge of the bolts and are 
always furnished unless full face gaskots are specified. 

FULL FACE GASKETS—Available in solid TFE or In TFE 
envelope type. Full face fillers with bolt holes are usually 
supplied wllh ring-type envelopes. Full TFE coverage Is 
also available in a number of sizes if specified. 

SPECIAL RING GASKETS—All solid and envelope typo 
gaskets are available for use with special diameter flanges. 
Users should provide detailed information on dimensions 
required and the filter materials desired. 

CHICAGO GASKET COMPANY "Technicians in Tejlon®' 

• 1285 W. NORTH AVE.. CHICAGO, IL 60622 • CALL TOLL FREE OUTSIDE ILLINOIS 1-800-833-5666 
AN ILLINOIS 312-486-3060 • FOR FAST RESPONSE FAX US AT 1-312-488-3784 UP-M1 



UNIT #25 

Unit #25 - Container Management Building is an existing structure. There is no change in 
usage of the building. Building #25 is 200 ft. long and 28 ft. wide and has a 6" thick reinforced 
concrete floor slab. It will store containers with PCB poisons and acids and alkaline/poisons 
in separated containment sections divided by 6" high curbs. For dividing curbs location (new 
and existing), locations of stored drums, secondary containment calculations and other details, 
see as-built C H C I Dwg. No. 4210 (2916-M-19) in Appendix 25-1. For information on the floor 
slab and foundations, see C W M Chemical Services Dwg. N o . O-B-019 in Appendix 25-1. The 
drawing indicates the floor to be 6" floating concrete slab with a 6" high curb on the 
perimeter. For structural calculations, see Appendix 25-2. A n assumption was made for the 
floor slab reinforcing based on minimum reinforcement for shrinkage. 

The secondary containment calculations are included in as-built drawing, C H C I Dwg. N o . 
4210 (2916-M-19). 

The structure was built in 1982. Previous inspections reveal numerous cracks in the concrete 
secondary containment slab. The cracks appear to be of the shrinkage type. These types of 
cracks typically do not continue to expand after original stress from shrinkage has been 
relieved. The cracks were routed out and filled with Protecto-Crete 900. Prior to the 
application of Primer 27, the entire surface was cleaned and the existing coating was 
mechanically removed. The final floor coating is Protecto-Crete, 1/4" thick. Primer 27, 
Protecto-Crete is manufactured by Dudick, Inc. The dike walls coating is specified on 
Drawing 2916-M-19. See Appendix 16-T-7 for technical information and chemical resistance 
chart. The repair of cracks and application of coating was witnessed by HST Licensed 
Structural Engineer, Peter Bernes. 

The final visual inspection of the containment did not reveal any cracks, gaps, scratches or 
other damage. The dike wall between Alkalines/Poisons and acids wil l be coated prior to 
usage of the building. 
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S L A B S O N G R O U N D * 

For any slab on the ground, adequate preparation of subgrade for drain
age and compaction is of prime importance. Dowelled expansion joints and 
weakened plane contraction joints should be carefully located, including ex
pansion joints at all walls. 

The design of slabs on the ground to distribute concentrated or uniform 
loads involves the elastic properties of the subsoil and the slab itself. A n 
analysis can be made but is quite involved. Slabs for the .very,lightest occu
pancy should be not less than 4' thick, and slabs for other occupancies majf / 
be empirically selected, the following being about minimum and sometimes. 
l e n than what is required by A C I 807 for supported slabs:— • 

Occupancy ** 
M b . S lab 
Th ickness Reinforcement % • 

Sub-slabs under other slobs 2 " N o n e 

Domest ic or l ight commercia l 
(loaded leas than 100 psf) 

4 " One layer 6 x 6 10/10 welded wire 
' fabr ic, m i n i m u m for ideal condi t ions; 
6 x 6 8 / 8 for average condit ions. 

Commerc ia l—ins t i tu t iona l—bams 
Goaded 100-200 psf) 

5 " One layer 6 x 6 8 / 8 welded wire fabr ic 
o r one layer 6 * 6 6 /6 . 

Industr ia l ( loaded not over 400-500 
psf) and pavements for industr ial ' -
p lants, gas stat ions, a n d garages ' i 

One layer 6 x 6 6 /6 welded wire fabr ic 
or one layer 6 x.6 4 /4 . ' 

.. . * 
i 

Industr ia l Goaded 600-600 psf) and 
heavy pavements for industr ia l 
p lants, gas stat ions, and, garages . 

6 " T w o layers 6 x 6 6/6 welded wire 
fabr ic or two layers 6 x 6 4 /4 ^ 

Industr ia l Goaded 1500 psf) t 7 " ' T w o mats of bars (one top, one bot 
tom) , each of #4 bars @ 1 2 " c / c , each 
way . . -a • < 1 

Industr ia l Goaded 2500 psf) t 8 " T w o mats of bars (one top, one bot 
tom) , each of #5 bars @ 12 " c / c , each 
way • N 

Industr ia l Goaded 3000-3500 psf) t 9 " T w o ma ts of bars (one top, one bot 
tom) , each of #5 bars @ 8 " to 1 2 " 
o / c each w a y 1 , • ' ' " > i 

• F o r fur ther detai ls, see "Conc re te Floors o n G r o u n d . " a n d "Concre te A i rpo r t P a v e - - K 

m e a t , " P o r t l a n d Cemen t Assoc ia t ion . 33 Wes t G r a n d A v e n u e , Ch icago , I l l inois, 1952. a n d 
" D e s i g n of Concre te F loors on G r o u n d for Warehouse L o a d i n g s , " A u g . 19S7 Jou rna l . ' 
Amer i can Concrete Inst i tute, P. O . B o x 4754, Red fo rd S t a . , D e t r o i t 19, M i c h . > ,/ 

* * F o r loads i n excess of, say , 500 psf, use a t least 3000 ps i qual i ty control led c o n 
crete, and invest igate subsoi l condi t ions wi th ext ra care. F i l l mater ia l and compac t ion 
shou ld be equiva lent to ord inary h ighway pract ice. I f labora to ry contro l of compac t ion ia 
avai lab le , the load capacit ies can be increased i n the ra t io of the ac tua l compact ion coeffi 
c ient , k, to 100. 

t F o r loads in excess of, say , 1500 psf the subsoi l cond i t ions should be invest igated '• 
w i t h extra care. • • - j * 

X P lace first layer of reinforcement 2 In. below top of s l ab ; second layer, 2 In . up f r o m f bot tom of s lab. I t # r r « 
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ENVIRONMENTAL SERVICES. INC. 
1200 CROWN COLONY DRIVE. P.O. BOX 9137 • QUINCY. MA 02269-9137 

(617)849-1800 

Via Federal Express 

May 13, 1995 

Mr. Robert Watson, P.E. 
I l l i n o i s Environmental Protection Agency 
Division of Land Pollution Control — #24 
Permit Section 
2200 Chu r c h i l l Road 
Post Office Box 19276 
Spring f i e l d , IL 62794-9276 

Re: Clean Harbors of Chicago, Inc. 
Log No. B-16-M-2 
Tank Farm Technical Information 

Dear Mr. Watson: 

Clean Harbors of Chicago, Inc. (CHCI) i s pleased to submit one (1) 
copy of the enclosed technical drawings and other information r e l a t i v e 
to the modified bulk l i g u i d Tank Farm (Unit 16) at the CWM Chemical 
Services, Inc. hazardous waste f a c i l i t y . 

The purpose of today's submittal i s to provide the Agency with an 
advance copy of information that i s required as part of the 
Construction C e r t i f i c a t i o n Report (CCR). The CCR is required by the 
Agency under the terms of the November 22, 1994 Temporary Authorization 
to Construct and the March 17, 1995 Draft Parr B Permit. As we 
discussed e a r l i e r t h i s week, CHCI s h a l l submit "as- b u i l t " information 
as each s p e c i f i c construction unit (e.g., Tank Farm, Building 43, etc.) 
is completed in order to give the Agency s u f f i c i e n t review time to 
f a c i l i t a t e a f i n a l license determination shortly after the close of the 
Public Comment period on June 3, 1995. A formal which that includes 
a l l required c e r t i f i c a t i o n statements s h a l l be submitted for Agency 
approval upon completion of a l l construction areas and p r i o r to 
f a c i l i t y startup. Today's package includes the following: 

A. PID's. Piping Arrangement. Nozzle Orientation & Use ( f u l l - s i z e and 
reduced 11x17" versions) 

1. CHCI Dwg. No. 4207, Sheet 3 of 5. Process Flow, Piping & 
Instrumentation Diagram - Modified Fuels Blending Operation, 
Issue H. 

2. CHCI Dwg. No. 4207, Sheet 4 of 5. Process Flow, Piping & 
Instrumentation Diagram - Modified Fuels Blending Operation, 
Issue D. 
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3. CHCI Dwg. No. 4207, Sheet 5 of 5. Process Flow, Piping & 
Instrumentation Diagram - Tank Farm Operation, Issue B. 

4. CHCI Dwg. No. 4252. Piping Arrangement - Flammable Storage 
Tank Farm. Issue C. 

5. CHCI Dwg. No. 4256. Flammable Storage Tanks Nozzle 
Orientation & Use. Issue A. 

B. Isometric Praisings (Stapled Package, 11x17" size only) 

1. ISO No. 001 Sheet 1. Tank - 103, 104, 105, 106 & 109 Drain 
Piping. 

2. ISO No. 001 Sheet 2 . Typical Detail for Tank Bottom Drain 
Connection. 

3. ISO No. 002. Drain Manifold for Tanks 103, 104, 105, 106 & 
109. 

4. ISO No. 003 Sheet 1. Pump 173A & 173B Piping. 

5. ISO No. 003 Sheet 2 . Typical Detail for Pump Discharge 
Instrument Mounting. 

6. ISO No. 0 04 . Pump 1G0A and 1G0B Piping. 

7 . ISO No. 005. Pump 163A Piping. 

3 . ISO No. 
& 109. 

006. Tank F i l l Manifold for Tanks 103, 104, 105, 106 

9. ISO NO. 007 . Truck and Rail Car Loading Manifold. 

10. ISO No. 008 . F i l l Piping for Tanks 101, 103, 105, 107 & 109. 

11. ISO No. 009 . F i l l Piping for Tanks 102, 104, 106, 110 & 112. 

12. ISO No. 010 . Suction Piping for pumps 162, 134, 181. 

13 . ISO No. 011. Discharge Piping for Pumps 131, 184, 162, 178. 

14 . ISO No. 012. Suction Piping for Pump 178. 

15. ISO No. 013. North side Pipe Rack - Vent and Rel i e f Header. 
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16. \ ISO No. 014. Pipe Rack to Drum Processing & Fuels Blending 
Building. 

17. ISO No. 015. Typical Arrangement for Carbon System. 

18. ISO No. 016. Northeast Pipe Rack - P178DI, P163DI, P167DI, 
PDrumDI. 

C. Tank Farm C o n t r o l Panel (Preliminary Construction Version) 

1. CHCI Dwg. No. 5 4 0 4 - K - 0 2 . Tank Farm Operation - Nameplate & 
Legend Plate Schedules. 

2. CHCI Dwg. No. 5 4 0 4 - K - 0 3 . Tank Farm Operation - PLC Control 
Panel Layout Details & Subpanel. 

3. CHCI Dwg. No. 5 4 0 4 - K - 2 8 . Tank Farm Operation - Annunciator 
Control Panel Layout Details & Subpanel. 

D. Manufacturer Equipment Information ("Cut Sheets" or "CS") 

1. Ashcroft - Bimetal Thermometer and Thermowells for 
Thermometers 

2. A s h c r o f t - High and Low P r e s s u r e S w i t c h e s 

3 . Ashcroft - Temperature Switches and Thermowells for 
Temperature S w i t c h e s 

4 . Griswold - Centrifugal Pumps 

5 . Protectoseal - Conservation Breather Vent 

6. Protectoseal - Emergency Pressure Vent 

7. Anderson/Keystone - Nitrogen Supply Regulator Assembly 

8 . Protectoseal - Flame A r r e s t e r 

9. CEI - Tank Level Switches 

10. M i l l e r / A p p a l a c h i a n - Nitrogen Supply Regulator Assembly 
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If you have any questions regarding t h i s information, please do 
not hesi tate to contact me at (617) 849-1300, extension 4473. 

S incere ly , 

Paul A. Ahearn 

Manager, Regulatory Compliance 

Enclosures 
cc : Stephen Pozner, V . P . , Compliance and Health & Safety, CHESI 

Anton Mart ig , USEPA (Letter Only) 
James Laubsted, CHCI 



CLEAN HARBORS SERVICES, INC. 
11800 SOUTH STONY ISLAND AVENUE • CHICAGO, IL 60617 

(773) 646-6202 • FAX (773) 646-6381 
Visit our Website at www.cleanharbors.com 

- r c : : i e d Mail f*7099 3400 Q015 2715 2203 

Marcn 20, 2001 

Mr. .-lark A. Schollenberger, P.E. 
. l l i n o i s Environmencal Protection Agency 
Bureau of Land - Permit Section 
1021 North Grand Avenue East 
P.O. Box 19276 
.iprir.gfield, IL 62794-9276 

2ear Mr. Schollenberger: 

Clean Harbors Services, Inc. (CHSI) is submicting a 
Construction C e r t i f i c a t i o n Report for Building 25 (Unit 25) . 
This report covers the building i t s e l f and a i r p o l l u t i o n 
•oncroi devices except tor pouroff hoods, scrubbers and 
•associated tanks for the acid and a l k a l i n e pouroff s . 
C e r t i f i c a t i o n for the 3uilding 25 Truck Pad was submitted 
January 31, 2001. 

Enclosed are three copies of the report. An additional 
•'ODy Ls being sent to the F i e l d Operations Office in Des 
: Lames, IL. 

If you have .any questions : r require additional 
..:;iormaticn, please contact me at '773) 646--5202. 

/.ames R. Laubsted 
F a c i l i t y compliance Manager 

EEPA F i e l d Office, Des Plaines, IL 
C e r t i f i e d Mail #7099 3400 0015 2715 2197 

'People and Technology Protecting and Restoring America 's Environment'' 



CONSTRUCTION CERTIFICATION 

This statement is to be completed by both the responsible officer and the registered professional engineer 
upon completion of construction in accordance with 35 IAC Section 702.126. Submit one copy ofthe 
certification with original signatures and two additional copies (four additional copies for UIC wells). 
Forward these certification statements and any information required by the pennit to the following address: 

Dlinois Environmental Protection Agency 
Bureau of Land - #33 
Permit Section 
1021 North Grand Avenue East 
Post Office Box 19276 
Springfield. Illinois 62794-9276 

IEPA SITE CODE: _0 3 I § 2 2 Q_J2 5 i_ 

U.S. EPA ID NO.: EL D 0 0 0 6 0 8 4 7 1 

PART B PERMIT LOG WUIC PERMIT #: i f 

PERMIT (OR MODIFICATION) ISSUANCE DATE: September 12. 2 0 0 0 

PERMIT CONDITION NO. REQUIRING CERTIFICATION: Section I. K.l 

The Onit 2 5 has been constructed in accordance with the specifications 
in the Part B/UIC Permit. Documentation that the construction was in accordance with the pennit is 
contained in the enclosed report. I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the information, the 
information submitted is. to the best of my knowledge and belief, true, accurate, and complete. I am aware 
that there are significant penalties for submitting false information, including the possibility of fine and 
impqsonpsem f(fTfcnowing violations. 

FACILITY NAME: Clean Harbors Services, Inc. 

Christopher J . Murphy 
V . P . - General Manager 
Name and Title 

Name of Registered P.E. and 
Illinois Registration Number 

5 - Zoa \ 
Date (P.E. SEAL) 

Thii Agency is authorized 10 require this inlormauon under Illinois 
Revised Statutes. 1979. Chapter 111 V̂ . Section 1039. Dlfderare of 
(bis informanon u required under that Section. Failure to do to may 
prevent this form from being processed and could result ill your 
application being denied. This form has been approved by the Forms 
Management Center. 



• l i e 25 

' a i t 25 - C o n t a i n e r Management B u i l d i n g i s an e x i s t i n g 
s t r u c t u r e . T h e b u i l d i n g was p r e v i o u s l y used f o r s t o r a g e of 
• '.cids, a l k a l i n e s , p o i s o n s and PCBs, c o n s o l i d a t i o n o f l a b packs 
m a , v e n t i n g of a t m o s p h e r i c compressed g a s e s . The new usage o f 
r h e \ b u i l d i n g i n c l u d e s the a d d i t i o n o f s t o r a g e o f flammables 
md r e a c t i v e s , and the c o n s o l i d a t i o n and p o u r - o f f of l a b pack 
•.•oncainers f o r flammables and s o l i d s . 

fJnit 2 5 was m o d i f i e d to i n c l u d e : 

1) a d d i t i o n of an overhead door t o the A l k a l i n e / P o i s o n Bay 

a d d i t i o n of a f i r e w a l l s e p a r a t i n g the A c i d and Flammable 
Bays 

3) removal of a c u r b i n the new Flammable Bay 

4) r e l o c a t i o n o f two e x i s t i n g l a b pack c o n s o l i d a t i o n s t a t i o n s 
i n B u i l d i n g 25 and the a d d i t i o n o f a f i r e p r o t e c t i o n system 
f o r the flammable l a b pack c o n s o l i d a t i o n s t a t i o n 

5) a d d i t i o n of a Flammable and S o l i d s p o u r - o f f hood and 
e m i s s i o n c o n t r o l s f o r l a b packs 

a d d i t i o n of f i r e p r o o f i n g to r o o f , w a l l s and s t r u c t u r a l 
s u p p o r t s i n Flammable s t o r a g e and s t a g i n g a r e a s 

7) u p g r a d i n g the f i r e p r o t e c t i o n system i n the Flammable Bay 

) a d d i t i o n of s k y l i g h t s t o the r o o f 

i c i d and a l k a l i n e p o u r - o f f hoods and e m i s s i o n c o n t r o l 
• v.stems have not been c o n s t r u c t e d a t t h i s t i m e . 

The s t o r a g e c a p a c i t y of each bay and containment volumes a r e : 

B u i l d i n g 25 i s 200 f e e t l o n g and 28 f e e t wide and has a s i x 
Inch t h i c k r e i n f o r c e d c o n c r e t e f l o o r s l a b . The s t o r a g e bays 
are d i v i d e d by s i x i n c h h i g h c u r b s w i t h s i x i n c h h i g h c u r b s on 
the p e r i m e t e r s . For d i v i d i n g c u r b l o c a t i o n , l o c a t i o n s o f 
s t o r e d drums, secondary containment c a l c u l a t i o n s and o t h e r 
ia t . a i . l s , see a s - b u i l t CHSI Drawing No. 4 2 8 2 (4630-M-05). 

C a p a c i t y 
( 5 5 g a l l o n e q u i v a l e n t s ) 

Containment 
Volume 

A l k a l i n e / P o i s o n s / P C B s 
A c i d s 
Flammable 

248 drums 
136 drums 
184 drums 

7189 g a l l o n s 
4322 g a l l o n s 
7302 g a l l o n s 



ie f i n a l i n s p e c t i o n of the containment d i d not r e v e a l and 
racks, gaps, s c r a t c h e s o r o t h e r damage. The f l o o r c o a t i n g i s 
r o t e c t o - C r e t e 900, 1/4 i n c h t h i c k . The d i k e w a l l s a r e c o a t e d 
L t h P r o t e c t o - C o a t 900, 30 m i l s t h i c k . The a r e a i n the 
iammable Bay where the curb was removed was c o a t e d w i t h 
>:-;i-Rock C R - F l o o r i n g , 1/4 i n c h t h i c k , as manufactured by Rock 
..;a. I nc. T e c h n i c a l d a t a , a p p l i c a t i o n and c h e m i c a l 
a s i s t a n c e f o r t h i s c o a t i n g i s i n c l u d e d as an attachment. 

PETER J. BERNES 
LICENSED STRUCTURAL ENGINEER 

ILLINOIS NO. 3659 ^ . 
MY LICENSE EXPIRES ON / / 3<?- £ t > ° ' 

J 



MCA 
DESCRXPTOQN 

REQ' 1. CONTAWMC* IT PER RCRA RECTANGULAR VOLUME OF AREA VOLUME OCCUPIES 1Y RAMP VOL. OCCUPIES BY INSIDE ROOMS 
TOTAL 

CAPACITY 
<GALS.) 

Vt*A-RA-IR 

MCA 
DESCRXPTOQN 

S V R V L H A RW RL RH RA w 
TOTAL 

CAPACITY 
<GALS.) 

Vt*A-RA-IR 

MCA 
DESCRXPTOQN 

NO. OF 
DRUMS 

TOTAL VOL. 
OF WASTE 
IN GALS. 

CONT. CAP 
REQD. CO.I.V.) 

IN GALS. 

AREA 
WIDTH 
IN FT. 

AREA 
LENGTH 
IN FT. 

CURB 
HEIGHT 
IN FT. 

CONT. CAP 
OF AREA 

(W)(LXH)7.4B 

RAMP 
WIDTH 
IN FT. 

RAMP 
LXNGTH 
IN FT. 

RAMP 
HEIGHT 
DN FT. 

VOL. OCCUPIED 
BY RAMP 

1/8 (RWKRLXRH)7.4C 

VOL. OCCUPIED 

aXNGHT>CVIDTHXaS)7.4l 

TOTAL 
CAPACITY 
<GALS.) 

Vt*A-RA-IR 

A c m ISA 7.4M 74* 44X0 eus as 4 *4 ! GAL. tea* 10 as 340 GAL. NONE 4»3E£ 
ALKALINE/POISONS 249 13*40 1,3*4 7B.73 BJ43 GAL. tl) 14 

<e> is 
10 
to 

as 
as 

262 GAL. 
337 GAL 

Cl) (16X7XaS)7.48 • 420 GAL. 
<2) <&)<AX0.3)7.49 - 133 GAL. 7489 

FLAMMABLES 
STAGING AREA 
FLAMMABLES 

STORAGE AREA 
TOTAL FLAMMABLES 

40 

144 

UT 

txx 
7,ieo 
10420 

e n 

1.012 

74J) 8 U 1 as 7*40 GAL. 1MB 10 as 337 GAL. Ct&«X7i3X0.3)7,48 • 181 GAL 7jae 

HORIZONTAL SURFACES ARE COATED WTH PROTECTO-CRETE 900 
SYSTEM 1/4* THICK. AS MANUFACTURED BY DUDICK INC. 
Aa EXISTING CONCRETE CONTAINMENT CUR8S VERTICAL AND 
HORIZONTAL SURFACES ARE COATED WITH PROTECTO-COAT 
900 SYSTEM, X MILS THICK AS MANUFACTURED BY DUDICK INC 
OR EQUAL 

2. NEW CONCRETE R A U P IH A U U U N C STORAGE AREA SHALL BE 
COATED WTH PROTECTO-CRETE 900 SYSTEM 1/4" THICK. AS 
MANUFACTURED BY OUOICK WC OR EQUAL 

1 THIS AREA Wia ALSO BE USED FOR THE MANAGEMENT, STORAGE 
AND TREATMENT OF COMPRESSED GAS WASTES. 

4. IN FLAMMABLE STORAGE AREA LAB PACKS l a BE STORED TWO 
HIGH. UQUO FLAMMABLE DRUMS NU. ONLY BE STORED ONE HIGH. 

CHSI DWG. NO. 4282 

PROPOSED CURB 4"«3/4" Dowaj. pms 12" ac. 
CHEMICALLY/MECHANICAaY 
CLEAN CONCRETE SURFACE 
ANO USE BONDING AGENT ON 
ENTIRE SURFACE 

E X I T I N G FLOOR 
D O N O T S C A L . 

SECTION B - B 
SCALE 1/4" - l ' - 0 ' 

SECTION A - A 
SCALE: NONE 

AS BUILT 

RCRA PART B MODIFICATION 

0 3 - 0 6 - 0 

leanHarbor 
ENVIRONMENTAL SERVICES. 

1301 V«.Hnpton Strrrt 
Bralntm, RonochuBrtts 021B9 
TtKpHont (7B1) S49-IM0 

I NC. 

CLEAN HARBORS SERVICES, INC. 
11800 S. STONY ISLAND AVENUE 

CHICAGO, ILLINOIS 60017 

P R O P O S E D 
CONTAINER MANAGEMENT LAYOUT BUILDING #25 

'CH-114630 

AS NOTED 
4 6 3 0 - M - O F 
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Poxi-Rock CR-Flooring 

DATA SHEET 

DESCRIPTION: 
POXI-ROCK* CR-Ftoonrtg is « unique. 3- oorfsjonent 100% solids epoxy resfcv 

tanWnowstirfadrigmettrtai^ 

been oestgnedtapatthirig ana s u t o ^ 

corrosive crwrmoal spikagesand nrjresrwstraffic POXI-ROCK C R - F k m v g meats fii 
of the USOA guidelines tor use m tooarsily mspwredpaofr/yandrneatpiarts. 

POXI-ROCK Is atso available in SUrward. Power Trowa (PT), and Cooker (LT) 

11 catng formulas. 

RECOMMENDED USES: 
VVTienirHittirwcomponenBrirox̂ OĈ  
an easily troweled mortar which cures cftemtcatty to en extremely tough, corrosion, 

and abrasion resistant surface. POXI-ROCK CR-Floonng is useo on concrete (Voori 

that are subjected to moderate to heevy ruffe ana s e w * cnerrwsi spillages, such aa 

chemical processing and storage rooms. 

FEATURES: 
• 9upenor Cherrocai Resistance 

• NovaJac-Epoxy Based Formuiarjan 

• 100% Solids 

• Wtam 10x Better Than Concrete 

• High Compressive Sfi-engrh 

• Cures Fa-1 

• USOA Ac rvtea 
• VOC Cor puont 

PACKAGII :G: 
POXJ-ROCI CR-FteonrigrspaciiwednDre-propcrBorieouritste 
anaappucB' jn. AvaiBOle in tvw unit SIZES. 

Thesmall(l 1 batch)unitconsis«3of 12indMdualbattrf>cs.Or«Dattriccinsi«ti of one 
Part-A. one. r t -6 and one bag ot Pon-G. The Part-A HnJeners are packaged t i quart 

corSaJ^saode^ari«3ped4toecartonforabral^ 
Retina era packed In gjtan cans and srBppeaiourparna^a»ii^T^r>artpCr* 
packed In mdwiduBi bags. 

Tn*evo^(4M)ae^)uniooratstsoffov 
oecjs of suyj cysJe. C i^ Ijryeue&ft crxisrstsof ocePsrt A, one PerVd eiftitrf eebeos 
of Pen-C Aggregate. The Part-A Hardeners are peofcaoed tn 3-ptnt Mntasiers ana 
shipped four tn e oerton. The Part* Resins are pexUm2-0>tooorMnBTS and 
srt«^kx»ae*0T*»ath12ba\ratf 

fr**^!-" 

\ Q e n e i i l l V o p e ^ e a r ^ ^ . / : X 

$ht« Lrfi 

Cov»f«gi iQtif'Q nominal %' (or SmM 4 Ltroi Umti 

Applicauot r«np 4 Humnity M f to &S'F « t i n than 75% R H. 

Color* Grey & Variety wun Cham-Koe* Cotorantt 

Paottaginr amen * Large 200 Ft Urn* 

Woritlno I .ma 6 75 *F 20rn«uiiee 

AppAcalion Method $&—a than (mmn witft naal iiniajwg trowal f nevor 
power IrawM 

Cur. «0tt a r s ' F 

" FooiYririlo 4-6 hra. 

M«*um Triflio 16-20 hre. 

Htsvy Tfarfia 48* hr,. 

Chamiui R o m i i i m 

Bond Strength (psi) 
R I O L U i l 

4QO»w/conerei 
fasure 

Cornpraenive Strength (pel) ASTM C-578 11,000 poi 

Tereae Strength (psi) A s T U & W 2,300 pet 

Feeiaat StrengtVlpei) ASTM&TU 4.400 pel 

FMBUM Modulus ot eisaeaty (psi) ASTMO-HO 2j0exl0>pa 

Hen»iaa*<>tiore 0 A±TUB.H43 aft. 

Thermei Coefflownt ot Uneer txpenvon 3,8s 10 4 WW 

k Seeds by Volume AeTMB- to * . U i 

Inosrsason tl 

Abranon Roaananoe (mg) 
iCS-17 wr»* , 1000 GM load l,000cvcies> 

"AftTMb-1044 so 

Water Absorption <%) AiTMC-413 0.1B% 

ROCK-TRED Corporation, 3415 Howard St, Skokio, IL 60076. (800)762-8733. Fax (847)679-6665 
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thickness per unit ovar a retotwery smooth concrete s artace. Each individual small 

baton wil cover about 16.67 JO.*., while tha larger batch wiil cover about 50 sq. ft @ 

'A'. 

SURFACE PREPARATION: 
Ttwsfisjrj^ rrsjat be clean dry m 
dayeet70 *F. Remove dust, laitance, grease, cunng oornpounds. waxes, foreign 
perl^.oialritegratndq-trtbsewmswtais. arid any prevwush/eppartooterr^ 
tmmipnfctocoeangs. Cr tas« surface rjrorde^ooncrm by e * ^ 
or sod etching. Repair eraoka and joints with ROCK-TRED's Crack 'N Patch* or 
Ele*M*>xreR-OoWFrl 
f^axu»cnaiuuiius1»pis^s*on 
*14WsvatD Pnsparea Floor" bulettn. If me coruxetesuriax»»rfot prepared property, 
prcoudsflrmaxinwittfaiu^^ 

FOR BEST RESULTS: 
• POXJ-ROCK 0R-PR1MER must be applied before apptraefon of the POXI-ROCK 

Ovftooring. 

• 00 NOT Use POXI-ROCK. CR-fteorma in areas where floor taor«erexure wis 
txoaad180TconrJriuousr/oraM^ 

• 00 NOT Appfc roXl-RC<XCR-FkMriiacvw 
creep heJbu rrsiiefuus. 

• POXI-ROCK CR-ftoormg may be installed on any etructurally sound and property 
prepared oumareta, motel orwnod surface. 

• POXI-ROCK CR-Flooring te doasgnod for Interior Use Onty 

• 00 NOT Thin POXWOCX CR-Flooring 

. DO NOT Use when Humidity Exceeds 75% Indoors. 

• N e * Concrete Must Cure For at Least 30 Days <fl 70*F. 

The POXI-ROCK CR-Floonng Is always applied to a "Yrst* pnmed surface. Before 
beginning the mrxirsj and eppOeebon of the CR-Prvner. be sure mat the canard floor 
to be surfaced rs thoroughly dried. The Frtrr»jrBapptiedattherBteofa«sprox250aq. 
ft per gsiton wtth a 3/8" nap rofter or n combination wth a ftat rubber squeegee. 

Do not apply tha POXI-ROCK CR-Ftoonng i the Ptorj-Rock CR-Prtmer has cured to 
a hard film. If this ooours, you wis need to ro-eppry the Prfmef. 

Futview ROCK-TRED'S Material Safety Data Stoats (MSDS) 
for thra product prior to mixing and applying. In addition, 
thoroughly raview tno Application Quidt and product la-
bait. 

MOQNQ: 
NOSE Before begtnraig the rrrbong and application of the POXI-ROCK CR-Flooring. 

setup the mixing area in a convenient locato near team to batvtaoad 

If the Neutral Paxt̂ C Aggregate is to be uaed, the Ot em-Rock Colorant ks first 
rntead into the Pert-B Resin st the rata ot 1.5-3.5 o t for the stress batori unit 
•net 4,5-7.5 ox. for the Urger batch unit 

Pwerrtirecamsntsc4 Part A ccrAsc^ 
Sptat Mbdng Blade (avoxnoie from ROCK-TRED) at!ichedtoslwspsaKl(i«(400. 
8O0 rpm) for seproarranery 3-6 mirrutse. Take carerMtolrduoaeirirsatrwrr^erW 
when msdng. 
Add the rntxed liquids stowty into a Rock-Tred "Epoxy Mortsf'—tosserand add the 
ParK! Aqyeu^ii^rMmooerwhgenjnn^. MrxthorouqfriyiDrnesaiSMeaiiflTBe 
components are we* blended. wrsdisrwJidts^ about o t^saeors lSL 

APPUCATrOrfc 
TnO mixed mortar la IrrvriediatBfy spread evenry over the *prtrns<d* surssoe using • 
ROCK-TRED 2rAMtee*ed Screed Ur*. Spread the ernes beach ur* over approx. 
16.87 sg.ft width* iwyyfta^ur^ 
Uisthtypk^ifAlrxS/ i r tcreedfv trriofcrakns^cat*sK*on. 

"rtr'imrinq rimm T i r i r rteelflnlihlri] ipTwslfnrttis silrjna. rimatsaw anl lis 
larger ennr Thn flrtahnrl flnnr ihmerl he i r e rrftrrwsi martri ami isaatwl, i l 
wjtti no porosstjL 

aisreearrtafautftrsjaveTtk̂ surfw 
irss'chs^, wrarit is a apacsai grocve o^ 

POT LIFE; 
Ai7VTandSCmR>l^maPqd^ottCR-aoonr^ 
fcoflfWQ nanuses. 

CLEANUP: 
Appeca^ equsprrrent sriouJd be o le^ 
najoeesary. 

DISPOSAL 
ErrvtycontBJiererraiyccffltB̂  inajoV^fUuTwnebsiorccasiusobsi 
vapors. Don«<xit ptinrtjrecrwekinesrtrn"̂  UPaiwsenriUJrnustbe 
coservMuntScorrtssieraraMbeencaiT̂  Contssv 
ers to be thrown out must be disposed In accordance with federal sbM and tooai 
regulations. Useonrykceneedhazardous«w»s»iOjipoeaicoiTSis»eaB. 

CUSTOMER NOTE: 
far Into n ami on sppsesabn ssuabons not covered ebovs, rarssctyourtoosi ROCX-
TRf^racraaantiti»aui u»euipugt»orrtepatt-SQO-ROC-TRED. 

MnweriiMi • KoauTFro IIHUM nt,wnmmma aaurreano TOSP«rxiKrrs»»«inremAf»ucATrm 
M B I , n o a n i « tn k m *t M ka*M » « • • ' w» ra Mm an) ta a M M w i> mr nam «aaai nana 
ma> ROCK.THS0 h VM M M m liliH.l. » tn M ROCX.nUS M M * • WMI M W I a Ml a i l II . ROCX.TU0 4 . • hi Ma | i | « 
l<0â TltBri«W»1a«J*IM»ilMaaiiiatalW«»aif«n»̂  

. d a n nu* k> n artta; O M allr XI * M tn <W 

Paaaa* CSjahaei US WBL: 1 vai 

Manufacturing and Haadquarrara: 3415 Howard 81, Skokie. IL 60076-4032UJX 

(BOO) ROCTRED • (800) /82-8713 • (847)673-8200 • FAX (647) « 7 M « S 5 



POXI-ROCK CR-Flooring 

CHEMICAL RESISTANCE GUIDE 

The following tests were run on POXI-ROCK* CR-FLOORING* under dose laboratory supervision. The samples for testing were prepared in 
accordance with standard procedures and cured for 7 days <g) 77'F. The samples were subjected to the chemicals listed below and inspected ai 
eacn interval indicated. The results and the corresponamg recommendations will indicate the potential suitability of this ROCK-TRED product for 
your particular requirements. All tests were conducted at approximately 77'F -' • " " 

No warranty is expressed or implied reqarding this information. Specific results obtained by the customer ara affected by conditions which ara beyond ROCK 
TRED's control. Therefore customers must make their own tests to detennine product suitability for a particular purpose. 

EFFECT COOE 

A-None 0- Slight Erosion 

B-Slains E- Moderate Erosion 

C-Softens F- Disintegrates 

RECOMMENDATION COOE 

1- Recommended Constant Exposure 

2- Recommended Intermittent Exposure 

3- Recommended with Immediate WssMosm 

4- Not Recommended 

CHEMICAL C O N C 1-HR 24-HRS RECOMMENDATION 

Bone 30% A A 1 

Bone SaL A A 1 

Chromic Acid 20% A A 1 

Chromic Acid 40% A A 1 

Chromic Acid 60% A A I 

Fluobonc Acid 12% A A 1 

Huobonc Acid 24% A A 1 

Hydrocnionc 10% A A 1 

Hydrocnionc 20% I A I A 1 

Hydrocnionc 37% i A A 1 

Hydrofluoric 10% | A A 1 

Hvdratluaric 30% i A '* i 1 

Hypocniorous s% I A i A | ; | 
Nilnc 10% A I A ! I 

Nilnc 20% A j 8 I 

Nilnc 50% 9 C 2 

Nilnc Cone C C 3 

Perchloric 70% A A 1 

Phosononc 10% A A 1 

phosononc 50% A A 1 

Phosononc 75% A A 1 

Suifunc 20% A A 1 

Suifunc 50% A A 1 

Suifunc 70% A A 1 

Suifunc Cone A A 1 

ii AurrjHHAKEmvoRwii' tern HOST • 

CHEMICAL C O N C 1-HR 24-HRS RECOMMENOATION 

Brake Hluid 100% A A 1 

Hy-JelFuelW 100% A A 1 

Motor Oil 100% A A 1 

Skvdrol SUOA 100% A A 1 

Skvdrol 50QB 100% A A 1 

Transmission fluid too% I A A | 1 

[ AQQS31KGAMC: 

CHEMICAL CONC 1-HR 24-HRS RECOMMENQATIO 

Acetic 10% A A t 
Acetic 20% A A 1 
Acetic 50% A A 1 

Acetic a m A A 1 
Benzoic Acid Cone | A A 1 
Butync 10% A A t 
Citric 20% A A 1 
Citric 50% A A 1 
Cresviic 10% | A A t 
Formic 30% 1 A A 1 

Lactic 40% 1 A A 1 

Lactic 80% i A A 1 

Maleic i 30% 1 A I A 
l 

Maleic 60% I A A 1 
Malic 50% 1 A A 1 

Monocnionc Acetic 5% A A 1 

Monocnionc Acetic 10% A A 1 

Trichloro Acetic 5% * A t 

Oleic Sat. A A 1 

Oxalic SaL A A 1 

Ptoic SaL A A 1 
Stearic Cone A A 1 
Tannic 30% A A 1 

CHEMICAL 

ALCOHOLS. 

^ E C O M * S O A T T 

Oiacetone Alcohol 100% | A A 1 

Ethyl Alcohol 100% A A 1 

Ethylene Glycol 100% A A 1 

Glycerine 100% A A 1 

Isooroovi Alcohol 100% A A 1 

Methvl Alcohol 100% A A 1 

Phenol 5% A A 1 

Triethviene Glycol 100% A A 1 

ROCK-TRED Corporation, 3415 Howard St., Skokie. iL 60076. (800)762-8733. Fax (847)6794665 
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' CHEMICAL CONC j 1-HR 24-HRS RECOMMENDATION CHEMICAL CONC I 1-HR 24-HRS RECOMMENDATION 

Ammonium Chionde 
50% A A 1 Dimethyl Phthalate 100% A A 1 

Ammonium Hvdroxioe 10% A A 1 Ethylene Oichlonoe 100% A B 2 
«mmonium nvoroxioe 20% A A 1 Formaidenvae 100% A A 1 
Ammonium Hvdroxioe 50% A A 1 Fruit Juice 100% A A 1 
Ammonium Nitrate SaL A A 1 Grease 100% A A t 

Ammonium Persuitate Sat. A A 1 Hydros en Peroxiae 50% A A 1 

> Ammonium Sulfate Sat. A A 1 Ketchuo 100% A A 1 

Calcium Chionde 50% A A 1 Lanolin 100% A A t 
Calcium Hvdroxioe Sat A A 1 Lard 100% A A 1 
Calcium Hypochlorite 15% A A 1 Unseed Oil 100% A A 1 

< Feme Chionde Sat A A 1 Mayonnaise 100% A A 1 

i Feme sulfate Sat A A 1 Mettyl Salicylate 50% A B 2 
Potassium Hydroxide 40% A A 1 M i l 100% A A I 
Sodium Bicaroonate Sat A A 1 Mustard 100% A A 1 
Sodium Stsutlate Set A A 1 2-Nrlro-Propane 100% A A 1 
Sodrum CarDonate Sat. A A 1 Pyridme Sat B C J 
Sodium Chlonoe 20% A A 1 Sugar Sat. A A 1 

i Sodrum Hvdroxioe 10% A A 1 Tannic Acid Sal. A A 1 
i Sodrum Hvdroxioe 50% A A 1 Tartaric Aod 2% A A 1 

i Sodnim Sulfate Sat A A 1 Tide Solution 100% A A 1 

Sodium Sulfide Sat. A A 1 Triacetn 100% A A 1 

Tnsodium Phosonate 10% A A 1 Tnethanotarnxie 100% A A 1 
turpentine 100% A 1 

• • • KETDfJESESTERS Water 100% A A 1 

CHEMICAL CONC 1-HR 24-HRS RECOMMENDATION Wine 100% A A 1 CHEMICAL CONC 1-HR 24-HRS RECOMMENDATION 

. Acetone 100% A A « 

. Acetone 100% 
nZMTTT* A I'll 

i Amyl Acetate 100% A A 1 1 < vuukj iu i i «i««nurnn 11w 

: Butyl Acetate 100% A A 1 CHEMICAL CONC 1-HR 24-MRS RECOMMENDATION 

W Acetate 100% A A 1 Gasobne 100% A A 1 

ethyl Ethyl Ketone 100% A A 1 Hexane 100% A A 1 
.vletnyi tsooutyi Ketone 100% A A 1 Jet Fuel A-1 100% A A 1 

! PM Acetate 100% A A 1 Mneral Sotnts 100% A A 1 
Naphtha 100% A A 1 

MISHFII ANmiis 
CHEMICAL CONC 1-HR 24-HRS RECOMMENOATION 

Acrvlontnie 100% A B 2 

Anaine 100% A A 1 

Beer 100% A A 1 

Bromine 100% A B 

Butvl Lactate 100% A A 1 
Caroon Disulfide 100% A A I 

Caroon fetrachionde 100% A A 1 

Chlorotorm 100% A A 1 

Cola 100% A A 1 

Com Oil 100% A A ' 
. Cvcionexane 100% A A 1 

! Cvcionexane 100% A A 1 

; Dielhvl Phtflaiaie 100% A A 1 

-SOLVENTS-AROMATIC 

CHEMICAL CONC 1-HR 24-HRS RECOMMENDATION 

Chlcfooeruene 100% A A 1 
SC-100 100% A A 1 
toluene 100% A A 1 

Xylene 100% A A 1 

. -SOLVENTSXHiJ0RINAT£D 

CHEMICAL CONC 1-HR 24-HRS RECOMMENDATION 

DichlCfooenzene 100% A A 1 
Methylene Chionde 100% A C 2 
Perchioroetnane 100% A A 1 

1,1.1.trichloroethane 100% A A 1 

Tetracntoroethviene 100% A A 1 

PoBAcctCSraeneC'IGuai Roy: I 1191 

WARRANTY STATEMENT 
[r4BnontMKOCK-TREOorotXKUmq>**antMaaattrrmimX)i MMBon •mimd««p«r»ra howm. tt orpoucu n otto* ape—q or uwo undm oaoMon Bound OIM wml HOCX-TREO L J — l u f l l mxUnt bdl rt» 
ouMv ol tM eraaucu. ROCK-TRED vsnra a oraauca mw woacam ul by ROCK-TRED. but «t m n o tw n n lo cnatgo onm ttmuiMat m o l non. ROCK-TRED OlSCUIUS A a WNBUNTKS RELATING TO THE 
PRODUCTS AND THEIR APPLICATION. EXPRESS OR IMPUEO. INCLUDING BUT NOT UM1TEO TO THE IMPUEO WARRANTIES OF MERCHANTABILITY ANO FITNESS FOR A PARTICULAR PURPOSL ResM * ROCK-TRED treses 
JHHIIII • i o i « » ' « n i i i m i r - i - ' T — r t - t — r — n t-i-~i —11—nr-n r mr mrta mnrorr nnrnimni nt tirnri nurnio u „ „, mtMmtut) immiaan IX n a n — — eniuaartiai ffliHrurr 
icHhj ROCK-TREO «iwin» Bis maanaa am Mloaim. ni ina o»« ROCK-TRED ftna» um mo orooua tutmm m oil icacacann. ROCK-TREO rtio KM daemon. ti»m«K»ir»on)0«arn»a»»a»aaaa»»orca««raot and 
ROCK-TRED** Ona ol ono ol mat i w a a a ma euvara ua nmoov in no own- IMI no UOMV ol ROCK-TREO rucaad in* ourawaa onca ol maon mmamaa. ROCK-TREO aa imar as uiuaaaaaai aa Mea tt agana. 
roiaMiorconi«oi»i«aio«ni»a«^Clanan«aiataa»M«l Cl««ia dip 30 dm tn «K 

ROCK-TRED 
Hoannn Solution* A»ncr 1C> IV 

Manufacturing and Headquarters: 7440 N. SL Louis Ave.. Skokie. IL 60076-4032 U.S.A. 
(800) ROC-TRED • (800)762-8733 • (847)673-8200 • FAX (847) 679-6665 



SERVICES, INC. 
11800 S O U T H S T O N Y I S L A N D A V E N U E • C H I C A G O , I L 6 0 6 1 7 

(773) 6 4 6 - 6 2 0 2 • F A X (773) 6 4 6 - 6 3 8 1 

V is i t our W e b s i t e at w w w . c l e a n h a r b o r s . c o m 

January 31. 2001 

Mr. Mark A. Schollenberger. P.E. 
Illinois Environmental Protection Agency 
Bureau of Land - Permit Section 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield. IL 62794-9276 

Dear Mr. Schollenberger: 

Clean Harbors Services, Inc. (CHSI) is submitting a Construction Certification Report 
for the Building 25 Truck Loading/Unloading Pad. I am enclosing three copies. An 
additional copy is being sent to the Field Operations Office in Des Plaines, IL. 
Construction certification of Building 25 will be sent after its completion. 

[f you have any questions or require additional information, please contact me at ( 7 7 3 ) 
646-6202. x233. 

Sinccreiv, 

flames R. Laubsted 
Facility Compliance Manager 

People and Technology Protecting and Restoring America s Environment' 



CONSTRUCTION CERTIFICATION 

This statement is to be completed by both the responsible officer and the registered professional engineer 
upon completion of construction in accordance with 35 IAC Section 702.126. Submit one copy ofthe 
certification with original signatures and two additional copies (four additional copies for UIC wells). 
Forward these certification statements and any information required by the permit to the following address: 

Illinois Environmental Protection Agency 
Bureau of Land - #33 
Pennit Section 
1021 North Grand Avenue East 
Post Office Box 19276 
Springfield. Illinois 62794-9276 

FACILITY NAME: Clean Harbors S e r v i c e s , Inc. 

LEPA SITE CODE: __2 L_ _ l 6 Q 0 o o_ 5 1_ 

U.S. EPA LD NO.: LL " 0 0 0 6 0 8 4 7 £_ 

PART B PERMIT LOG #/UIC PERMIT ff: 1 6 

PERMIT (OR MODIFICATION) ISSUANCE DATE: September 12, 2000 

PERMIT CONDITION NO. REQUIRING CERTIFICATION: Section I. K.l 
Onit 25 

The Truck Loading/Unloading Pad- h a s b e c n c o n s t n i c t e d i n accordance with the specifications 
in the Part B/UIC Pennit. Documentation that the construction was in accordance with the permit is 
contained in the enclosed report. 1 cenify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the information, the 
information submitted is. to the best of my knowledge and belief, true, accurate, and complete. I am aware 
that there are significant penalties for submitting false information, including the possibility of fine and 
impjaŝ r̂ ê rforjcapwing violations. 

Christopher J . Murphy 
V . P . - General Manager 

Signature crfOwner/Operator Name and Title 

(1<s^f i$yv K V A O S T W U i i f t 0 1 2 - 0 . 9 4 7 1 
Signature of Registered P.E. Name of Registered P.E. and (i x.? v>rWTt W ^ o / c i 

I'-'rVB TU$*^LS R e E ' s t r a t - o n Number 

0 1 - 2 9 - 2 0 0 1 o V ; - s & \ 

\ P R O F E S S I O N A L • 5; 
M '. ENGINEER V 

. * \ op —«* •»• ^ 
IJifti Ageucy is authorized to require thu information under Illinois 

^ / * , * * " ~ ^ T ? ^ S C T ^ U , U I « - I < M - Chapter 111 '/-. Sccuon 1039. Disclosure of 
I N OtniSft^lormauon is required under UTat Section. Failure to do so may 

' • " v ' ' / / / / / /s^revem this form irom being processed and could result in your 
application being denied. This form has been approved by the Forms 
Management Center. 



Container Storage Bu i ld ing - Unit 25 
Truck Loading/Unloading Pad 

The Truck Loading/Unloading Pad i s a new concrete pad without 
a canopy. The pad was constructed as shown on the attached 
CHSI Drawing No. 4283 (As-Buil t ) . 

The containment ca lcu la t ions are inc luded as an attachment. 

The e n t i r e secondary containment was coated with Chem-Rock 
Novo Poxi , 3 0 mi ls th ick , as manufactured by Rock Tred, Inc. 
Technica l data, a p p l i c a t i o n and chemical res is tance for t h i s 
coat ing i s included as an attachment. 

During the v i s u a l inspect ion , the Truck Loading/Unloading Pad 
was i n excel lent condi t ion . There were no cracks, gaps, 
scratches o r other damage. No penetrat ions are present w i th in 
the containment s t ruc ture . 

| / 19471 \ * 
$ : LICENSED I $ 
$ • PROFESSIONAL J $ 
X M \ ENGINEER / $ 

\K-~bO' zoo\ 
0' 

PETER J. BERNES 
LICENSED STRUCTURAL ENGINEER 

ILLINOIS NO. 3659 , / ^ 0 / ) / 
MY LICENSE EXPIRES ON * y t f l 
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CONTAINMENT CAPACITY CALCTTT.ATTONfl FOR rTNTT 2 5 TRTTCK Pan 

REQUIRED CAPACITY 

(A) Volume of 88-55 G a l . drums- 88x55- 4840 ga l lons 
10% of t o t a l volume - 484 ga l lons 

(B) P r e c i p i t a t i o n allowance for maximum r a i n f a l l of 4.7 inches 
(4 .7/12) 'X45'xl3.34'x7.481 - 1,759 ga l lons 

TOTAL REQUIRED CAPACITY - 2,243 

AVAILABLE CAPACITY 

(A) Volume of the sump 
•2 'x2 'x2 'X7.481 - 59 gal lons 

(B) Volume of large sloped sect ion 
*1/2X 1 2 ' X 4 3 ' X 2 , 6 7 ' X 7 . 4 8 1 = 5,153 ga l lons 

(C) Volume of small sloped sect ion 
« 1 / 2 X 1 2 ' X 2 ' X 2 . 6 2 ' X 7 . 4 8 1 = 235 ga l lons 

TOTAL AVAILABLE CONTAINMENT CAPACITY - 5,447 gal lons 

Amos Turner 
L icensed Profess iona l Engineer 
I l l i n o i s License No. 19471; exp i ra t ion date 11/30/99 



Chem-Rock Novo-Poxi 

DATA SHEE" 

DESCRIPTION: 
Chem-Rock*Novo-Poxi is a two-component, 100% solids epoxy-novolac 
floor coating system, designed for application between 10-16 mils. Chem-
Rock Novo-Poxi also will withstand hot spillages. This system meets all of the 
USDA guidelines for use in federally inspected poultry and meat plants. 
Available in clear, gray and 16 standard colors, when Chem-Rock Novo-
Poxi Colorbase is used in combination with Chem-Rock Colorants. 
Chem-Rock is also available in a standard, high build (HB), and low temp, 
curing (LT) formulations 

PACKAGING: 
Chem-Rock Novo-Poxi is available in pre-proportioned small %-gal ar 
larger 2-Batch 6-gal units for easy job-site mixing and application. The smali 
:/<-gal unit consists of one container of Part-A Hardener and one container 
Part-S Resin, both of which are packaged together ii a single carton. Ti 
larger 2-batch unit consists of 2 containers of Part-A Hardener, which E 
packaged together in a single canon. The two (2) Part-B Resins are pac 
aged in individual 4.25-gal pails. When combined, each ffatch contains a tc 
of 3-gal of mixed product. ^ ^ ^ s s ^ v . 

RECOMMENDED USES: 
Chem-Rock Novo-Poxi is used on concrete floors that are subiected to mod
erate to heavy traffic and severe cnemicai spillages, sucn as chemical pro
cessing and storage rooms. Chem-Rock Novo-Poxi is also used as a binder 
in broadcast type applications where extreme chemical resistance and/or 
heat resistance is required. 

EATURES: 

Solvent-Free ... low odor 

Excellent Chemical Resistance 

Higher heat resistance to 250'F 

Novolac epoxy formulation 

Easy to apply 

Extensive Range of Colors 

Gloss Finish or Anti-Slip 

VOC Compliant 

Good Abrasion Resistance 

II 

r 

Gtntril Proptrtlia: Oata 

Sh.K Lilt 2 Yatie 

Applcaiion ftmp & Humidity 55 F lo 85 F @ Ian min ii% R H 

Induction Nono 

Min* HHu (A le 81 1 lo 2 by voluma 

Covaraqt 100 lo IbOiq ti ptrgaitf 10lo IbweimiHi 

Colon Claai. Gray a Variety w>m Chtm-rtocK Coloranli 

Ptckigtna %-otl ano o-gal UmU; G i l ano Ib5-Gil Buk Unrlt 

Woiluriq rm« ri '5 "F 2Smmuttf 

Applcaiion Methods Flal iiouaeqae d Hiqh quallv Mi' nao foliar 

Cuie Halt i t / i ' f 

M tCOOl 8 hcl 

fool Tfallic 12 hn 

Hfftvy Itatftc 24. hn 

Chemical Haeialanca 12- hft 

Tttt Mttrtod .f^-'y Typical Value 

Bona Strangtn (psi) AdCOMM03(pp. 
1139-1 Ml) 

«A>«* oorerro 
Win 

%SotdsbyVoiirra ASTMD-1644 100.0 

Flash Pornt Pam»y*if WwCC >200"F 

UV Light RwstanoB Q-U-V AeeMraM 
WeaMr Tei*» 

Goad 

Haraness-ifcni O ASTMD-2240 «• 
VOC EPAMattodH 0.10 bs/qal 

GboMbQ') 8YK-G«dn» rri-Gba 90* 

Impaa Hesaanca ASTM 0-2794 I60«i-b« 

Indentation MM3-3134F Nm 

Abrasion HesHanoa imq) 
[CS-U wheel lOOOGMbad. 1 OOOcvclssi 

ASTM 0-10*4 75 

FhmmaoHry ASTM 0*35 S*l-6rtmqusu-

Ory Heat Keastanoe 180 "F Constant 
250 "F htarmite 

Water Absonmonl%) ASTM C-413 0.15% 

ROCK-TRED Corooration. 3415 Howard St., Skokie, IL 60076. (800)762-8733. Fax (847)679-6665 



1 available in 15-gal and 165-gai bulk units for large areas. The 15-ga! 
K unit consists of one 5-gal pail of Part-A and two 5-gal paiis of Part-B. The 

j5-gal drum unit consists of one 55-gal drum(Part A) and two 55-gal 
arums(Part B). 

COVERAGE: 
This product shouid be applied at the rate of approximately 100-160 sq. ft. 
per gallon, which is between 10 to 16 wet mils. As with all coatings, coverage 
is dependent on the smoothness and porosity of the surface. 

SURFACE PREPARATION: 
The substrate must be clean, dry and sound with new concrete cured for at 
least 30 days at 70 °F. Remove dust, laitance, grease, curing compounds, 
waxes, foreign particles, disintegrated or soft base materials, and any previ
ously applied potentially incompatible coatings. Create a surface profile on 
concrete by either steel shot blasting or acid etching. Repair cracks and joints 
with ROCK-TRED's Crack 'N Patch1 or Elasti-Poxi' Joint Fill. 
For additional concrete preparation information and methods, refer to ROCK-
TRED's "14 Ways to Prepare a Floor" bulletin If the concrete surface is not 
prepared properly, product adhesion will fail and warranties will be voided. 

FOR BEST RESULTS. 

• For Intenor Use Only. 

• New Concrete Must Cure For at Least 30 Days @ 70'F 

• DO NOT Thin the Chem-Rock Novo-Poxi 

• Apply a Test Patch to Ensure Compatibility Over Old Paint 

DO NOT Allow Matenal to Puddle During Application 

Allow Each Coat to Dry Tack-Free Before Recoatng. 

• DO NOT Use when Humidity Exceeds 75% Inooors 

• Apply Topcoat within 24 Hours of Previous Coat. 

• Discard any Material Subjected to Freezing. 

• DO NOT Apply to Structurally Unsound Surfaces. 

• DO NOT Apply heavier than recommended wet film thickness. 

PRIMING: 
For optimum results, pnme the prepared concrete floor first with Agua-
Rock"Primer/Sealer. The Agua-Rock Primer/Sealer can be applied at the 
rate of 350450 sq. ft. per gallon. On rougher areas and shot-blasted floors, 
tne coverage rates will be reduced to about 300-350 sq. ft. per gallon. 

Allow the Agua-Rock Primer/Sealer to dry thoroughly before mixing and 
applying the Chem-Rock Seal/Coat. The pnmed floor should be tack free 
and clear in appearance before applying Chem-Rock Novo-Poxi coating 
system. This will vary with temperature and humidity but is normally between 
4-5 hours @ 75*F and 50% R.H. 

Review ROCK-TRED'S Material Safety Data Sheets (MSDS) for this 
product prior to mixing and applying, in addition, thoroughly re
view the Application Guide and product labels. 

MIXING: 
Avoid mixing and application of this product if the floor temperature is below 
55*F or above 85'F. Also avoid application if the humidity if higher than 75% 
R.H. The temperature of the floor, matenals and air in the area of the installa
tion all play a role in how the product will apply and cure. 
If Chem-Rock Colorants are to be used with the dear or cohrbase, 
the appropriate quantity of Colorant is added (see mix ratios chart 
on Chem-Rock Colorant Data Sheet) to the Part-B Resin and mixed 
in uniformly before the Part-A Hardener is added. 
Pour entire contents of Part A container into Part B container. DO NOT 
change the ratio of A to B. Blend thoroughly for a minimum of 2 minutes with 
a spiral mixing blade (available from ROCK-TRED) attached to a low-speed 
(400-600 RPM) electric drill. Take care not to induce air into the material 
when mixing. This will cause "bubbles" in the coating when applied. 

APPLICATION: 
This product can be applied from a roller tray or by pouring in a bead directly 
onto trie concrete surface. A high quality, 3/8" nap roller should be used. The 
individual(s) applying the Chem-Rock Novo-Poxi should be wearing "spiked 
sandals" available from ROCK-TRED. The coating must be rolled as evenly 
as possible. Avoid excess agitation of the liquids with the roller. This wiil 
lessen chances of bubbling of the final film. 

POT LIFE: 
At 75'F and 50% R.H., both clear and pigmented systems have a useful 
working time or pot life of 25-35 minutes. Using any product beyond this time 
will result in vanable results and therefore any mixed product beyond the pot 
life should be discarded. 

CLEAN UP. 
Application equipment should be cleaned using soap and water or solvent 
where necessary. Roller covers should be discarded after use. 

DISPOSAL: 
Empty containers may contain product residue, including flammable or com
bustible vapors Oo not cut, puncture or weld near these containers. Label 
warnings must be observed until containers have been commercially cleaned 
or reconditioned. Containers to be thrown out must be disposed in accor
dance with federal, state and local regulations Use only licensed hazardous 
waste disposal companies. 

CUSTOMER NOTE: 
For information on application situations not covered above, contact your 
local ROCK-TRED representative or the corporate office at 1-800-ROC-
TRED. 

WARRANTY STATEMENT 
tntormation about ROCK-TRED products is pvan lo tho Otsi ol our tnowrtaooc. oasad on losls and axDtnanca Howtsur as products ara oltan aoaaoo or usad undar condaaaia oavond our cartful ROCK-TREO carnal outran ft anvtrano 
out Ina ouaatr ol ina inducts ROCK-TRED warms as oroducls maat soacrteauona sal t» ROCK-TREO. tni wo raaana Im ngra to chanoa omn aowhcanns MMU notict ROCK-TRED DISCLAIMS Ail WARRANTIES RELATING TO 
THE PRODUCTS AND THEIR APPLICATION. EXPRESS OR IMPLIED. INCLUDING BUT NOT LIMITED TO THE IMPUEO WARRANTIES OF MERCHANTABILITY ANO FITNESS FOR A PARTICULAR PURPOSE Racaat dfROCX-TRED OnMuctl 
conattutar anouana-s ot tn> tannt ot ttw out! ad wjiiaaav and ma tanm ano tha conranona tat oul n our fwact. cortrerv orovaaana ol burtrs puftrrata oaosnarts not tnttoaonolno Upon racoon ol naarorHtaaaj. ajujcjmotr ran 30 oval lo 
notlfr ROCK-TREO ri writ*} tnal malanaai art datacuvo In ma tnt* ROCK-TREO finds inat (no orooud dorwwod * oil totaocalion. ROCK-TREO wis al as soM dnortlron tsnor rcotact tnt product or ritual IM nrcmao arc* (Hanoi, and 
ROCK-TRED's ctnca ot ona ol tnato ramaoaa • tha tjurar a rartmaov mno mnt thai lha aaoaty ol ROCK-TRED axcatjd tnt purcnaso onca ot arappod iitautaota. ROCK-TRED wt unotr no uiurrtaansia ot astaa tor aptcaa), raotnal 
or conaaouanlral damaott OCT trual bt ai wring CUant atlar 30 dart ara void 

CMm-Rock NoNt-Pon OS Rav 1 1 « 

^••^•^W7fHf"^02lffijlUa3a|niE£H 

j ' ^ K I I Manufacturing and Headquarters: 3415 Howard St.. Skokie, IL 60076-4032 U.S.A. 

(800) ROC-TRED • (800) 762-8733 • (847) 673-8200 • FAX (847) 679-6665 



CHEM-ROCK Novo-Poxi 

CHEMICAL RESISTANCE GUIDE 

The following tests were run on CHEM-ROCK* NOVO-POXI* under close laboratory supervision. The samples for testing were prepared ir 
accordance with standard procedures and cured for 7 days @ 77'F. The samples were subjected to the chemicals listed below and inspected a 
each interval indicated. The results and the corresponding recommendations wiii indicate the potential suitability of this ROCK-TRED product fo: 
your particular requirements. All tests were conducted at approximately 77'F. 

No warranty is expressed or implied regarding this information. Specific results obtained by the customer are affected by condtioro which are beyond ROCK 
TRED's control. Therefore customers must make their own tests to determine product suitability for a particular purpose. 

EFFECT CODE 

A-None 0- Slight Erosion 

B-Slains £ • Moderate Erosion 

C-Soften a F- Disintegrates 

RECOMMENDATION CODE 

1- Recommended Constant Exposure 

2- Recommended Intermittent Exposure 

3- Recommended with Immediate WaaMcwn 

4- Not Recommended 

ACIDSINORGANIC:.- a c 1 d s o h g a n i c 

CHEMICAL CONC 1-HR 24-HRS RECOMMENOATION 

Boric 30% A A 1 

Boric Sat. A A 1 
Chromic Acid 20% A A 1 
Chromic Acid 40% A A 1 

Chromic Acid 60% A A 1 

Fkiobonc Acid 12% A A 1 
Fkiobonc Acid 24% A A i 
Hydrochloric 10% A A 1 
Hydrocnionc 20% A A 1 
Hydrocnionc 37% A A 1 
Hydrofluoric 10% A A 1 
Hydrofluoric 30% A A 1 

Hypocniorous 5% A A 1 

Nitric 10% A A 1 

Nilnc 20% A 8 2 

Nilnc 50% 8 c 2 

Nitnc Cone C C 
Perchlonc 70% A A 1 

Phosphonc 10% A A 1 
Phosononc 50% A A 1 
Phosphonc 75% A A 1 

Suifunc 20% A A 1 

Suifunc 50% A A 1 
Suifunc 70% A A 1 
Suifunc Cone A A 1 

l l AUTa-BRAKE&HYDRAUUCFT-UiaT 
CHEMICAL CONC 1-HR 24-HRS RECOMMENDATION 

Brake Fluid 100% A A 1 
Hy-JeiFuelW 100% A A 1 

Motor Oil 100% A A 1 
Skydtot 500A 100% A A 1 

Skyorol 6008 100% A A 1 
Transmission Huid 100% A A ' 

CHEMICAL CONC 1-HR 24-HRS RECOMMENDATIOi 

Acetic 10% A A 1 
Acetic 20% A A 1 
Aceac 50% A A 1 
Acetic A A 1 
Benzoic Acid Cone A A 1 
Butync 10% A A 1 
Citric 20% A A t 
Cilnc 50% A A 1 
Cresync 10% A A 1 
Formic 30% A A 1 
Lactic 40% A A 1 
Lactic 80% A A 1 
Maleic 30% A A 1 

Maleic 60% A A 1 
Malic 50% A A 1 
Monocnionc Acetic 5% A A 1 
Monocnionc Acetic 10% A A 1 
Trichloro Acetic 5% A A 1 
Oleic SaL A A 1 
Oxalic SaL A A 1 
Picnc SaL A A 1 

Stearic Cone A A 1 
Tannic 30% A A 1 

II ALCOHOLS. 1 

CHEMICAL CONC 1-HR 24-HRS RECOMMENOATK 

Oiaceione Alcohol 100% A A 1 
Ethyl Alcohol 100% A A 1 

Ethylene Glycol 100% A A 1 
Glycerine 100% A A 1 
Isopropyl Alcohol 100% A A 1 
Methyl Alcohol 100% A A 1 
Phenol 5% A A 1 
Triethylene Glycol 100% A A 1 

ROCK-TREO Corporation, 3415 Howard St, Skokie, IL 60076. (800)762-8733. Fax (847)6794665 



ALKALIES A SALTS MISmtANEOUS 
IEMICAL CONC 1-HR 24-HRS RECOMMENDATION CHEMICAL CONC 1-HR 24-HRS RECOMMENDATION 

• , jnium Chloride 50% A A 1 Dimethyl Phthalate 100% A A 1 

. Ammonium Hydroxide 10% A A 1 Ethylene Dichlonde 100% A B 2 

i Ammonium Hydroxide 20% A A 1 Formaldehyde 100% A A 1 

Ammonium Hydroxide 50% A A 1 Fruit Juice 100% A A 1 

. Ammonium Nitrate SaL A A 1 Grease 100% A A 1 

! Ammonium Persultate Sat. A A 1 Hydroaen Peroxioe 50% A A 1 

; Ammonium Sulfate Sat. A A 1 Ketchup 100% A A 1 

i Calcium Chloride 50% A A 1 Lanolin 100% A A 1 

Calcium Hydroxide SaL A A 1 Lard 100% A A 1 

! Cataum Hypochionte 15% A A 1 Linseed Oil 100% A A 1 

i Feme Chloride SaL A A 1 Mayonrune 100% A A 1 

I Feme sulfate Sat A A 1 Methyl Salicylate 50% A B 

i Potassium Hydroxide 40% A • A 1 Mik 100% A A 1 

. Sodium Bicarbonate Sat A A 1 Mustard 100% A A 

: Sodium Bisuifate Sat A A 1 2-Nfirc-Propane 100% A A 1 

! Sodwm Carbonate Sa l A A 1 Pyridine SaL B C 

i Sodium Chionde 20% A A 1 Sugar Sat. A A 1 

1 Sodium Hydroxide 10% A A 1 Tannic Acid SaL A A 1 

! Sodium Hydroxide 50% A A 1 Tartaric Aod 2% A A 1 

i Sodium Sulfate SaL A A 1 Tide Soiubon 100% A A 1 

: Sodum Sulfide Sat A A 1 Triacetm 100% A A 1 

i Trisodium Phosphate 10% A A 1 Triethanotarmne 100% A A 1 
Turpentine 100% A A 1 

1 l«|i'ia.tia.i r£Rs Im^Lm Water 100% A A 1 

CHEMICAL CONC 1-HR 24-HRS RECOMMENDATION Wine 100% A A 

1 Acetone 100% A A 1 Acetone 100% A A 

' Amyl Acetate 100% A A . 
• • • • 

' Amyl Acetate 100% 
CHEMICAL CONC 1-HR 24-HRS RECOMMENDATION i Butyl Acetate 100% A A 1 CHEMICAL CONC 1-HR 24-HRS RECOMMENDATION 

| . r""«t Acetate 100% A A 1 Gasoline 100% A A 1 
1 Ethyl Ketone 100% A A 1 Hexane 100% A A 1 

Jhyt isobutyl Ketone 100% A A 1 Jet Fuel A-1 100% A A 1 
1 KM Acetate 100% A A 1 Mineral Spirits 100% A A 1 

Naphtha 100% A A 1 

| CHEMICAL CONC 1-HR 24-HRS RECOMMENDATION 

I Acryiontnle 100% A B 2 

I Aniline 100% A A 1 

Beer 100% A A 1 

I Bromme 100% A B 

! Butyl Lactate 100% A A 1 
i Carbon Disulfide 100% A A 1 

I Carbon Tetrachlonde 100% A A 1 
I Chlorototm 100% A A 1 

I Cola 100% A A 1 

i Com Oil 100% A A 1 
I Cvcionexane 100% A A 1 

i Cyclohexane 100% A A 1 
I Diethyl Phthalate 100% A A 1 

SOLVENTS-AROMATIC 

CHEMICAL CONC 1-HR 24-HRS RECOMMENDATION 

Chlcfooenzene 100% A A 1 
SC-100 100% A A 1 
Toluene 100% A A 1 
Xylene 100% A A 1 

SOLVfNTSXHLORINATED '.' 

CHEMICAL CONC 1-HR 24-HRS RECOMMENDATION 

Dk*lorooenzene 100% A A 1 
Methylene Chionde 100% A c 2 
Perchloroethane 100% A A 1 

1.1.1.trichloroethane 100% A A 1 

Tetrachloroethylene 100% A A 1 

r^Mr^MrtoaoMCRGuaia Rav.: 1 1/99 

WARRANTY STATEMENT: 
Intotinofl icout ROCK-TREO produca • own »tht bnt ol our trnwMae. Wato on rem and axoanenca Howovw, as preducu am <xtan anted or t M unar condtou beyond our control ROCK-TREO can) K M m en* two but tha 
quaky ol tnt onxbea. ROCK-TREO warrara a oraducu mat (Otdcaont set bv ROCK-TRED. but tnt roarx mt rent B chariot given i c t a c K n winou nan. ROCK-TRED DISCLAIMS All WARRANTIES RELATING TO THE 
PRODUCTS AND THEIR APPLICATION. EXPRESS OR IMPLIED. INCLUDING BUT NOT LIMITED TO THE IMPUEO WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Ran** ot ROCK-TREO oraduxs 
oorattuat tuuerjtnct ot tha tarrra ot ttti tmted artrrantv and tho arn» and t f canrjoom io out r our nvojca. oottrary troaauom ot buvara ourenja* aocurnera not »r«fmanav*j Upon m a ol iiarvnanrlee. purauaar has 30 0 M lo 
rt^RCCK-TREDitarrtji]tMiraia^ararAiMM m » avert. ROCK-TRED fna that the product oMnvtd n oft uaucMon ROCK-TREO t * atuaatdajMintirvraotntMRroduaw ant 
ROCK-TRED't chore ol on* ol INM rwrorJaa • tha buyaTI tola rtmwy in no tvtnl thai tha aatmv ot ROCK-TREO ucno tnt purenaM pnoa ot mootd rnarOiandH. ROCK-TRED tr* war no num. Mania 0* lata* lor loaoat 
rcpermor conatpuarajaadamaoaa. Cujfflt mja be mmnnq. CUam after 30 dayi art void. _ _ _ _ 

S O C ! K . j ^ j @ T j B E j D * Manufacturing and Headquarters: 7440 N. St Louis Ave.. Skokie. IL 60076-4032 U.S.A. 
* • * 1 1 1 (800) ROCTRED • (800)762-8733 • (847)673-8200 • FAX (847) 679-6665 
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HYDROSTATIC T E S T RECORO 

Oate ? - / g - / f ? v r 

C l e a n H a r b o r s o f C h i c a g o , 
11700 S . S t o n e y I s l a n d Ave 
C h i c a g o l l r 

T a n k / l i n e / v a l v e t e s t e d : ' t^ tSTu/ t» f ^ • * £ - . & -?*2"<=~ 

Tank • 7 ^ _ n j ^ _ _ Valve"" , ( s ) . / V - * * * - Z ^ - * ? 

P r o c e s s L i n e « (s) f - U l b , / » - / / Z . & *> /*-/*< 2. S ' ^ ' ^ 

D e s c r i p t i o n : ~^ , ' >" v" 

O r a w i n g t2£LL/LzEz2±£> REV <,*o-^ 

A p p l i c a b l e S p e c i f i c a t i o n SC H 4-<0 / f S T t 1 ' ^ 3 & 

TEST PREPARATION » . . . 

^ J o i n t s A c c e s s i b l e E x p a n s i o n J o i n t s R e s t r a i n e d 
v/. 
/ 
^ .̂o v est. 

D e1 i o f — V a l v a s / R u p t u r e d i s c s i s o l a t e d 

A^/Yf L o u P r e s s E q u i p m e n t I s o l a t e d /^jL S y s t e m S u p p o r t s S u f f i c i e n t 

S y s t e m V e n t e d Z^"^*1 c o n n e c t i o n s C h e c k e d 

y t̂S'S T e s t G a u g e s i n P l a c e >^^t R e c o r d e r S e r i a l 

TEST PARAMETERS i 

Guage Range & PSIG to 3<Q O P S I G ( i _ i / 2 to 4 x t e s t p r e s s ) 

Guage C a l i b r a t i o n 1. I .D . I S^/Ah Q u 8 n a t e 

T e s t P r e s s u r e - I n t e r n a l A ' - ^ 7 " ^psf& Ex te r na 1 ^ f j ^ P S IG 

T e s t Medium - ^ f B / ^ c o n d i t i o n / • ? 

T e s t T e m p e r a t u r e 7 ^ _ F (70F min Sec I/60F min Sec 8 , 11 S B31.1) 

A m b i e n t T e m p e r a t u r e 



HYOROSTATIC T E S T RECORD 

C l e a n H a r b o r s o f C h i c a g o v ~ 
11700 S . S t o n e y I s l a n d Ave 
C h i c a g o l l * -

T a n k / l l n e / v a l v e t e s t e d : ~ fa ui/&£ (ztz „„ 

Tank V T£-/Oli, TK-I/P v a l o r s ! ^ " 

— : . .--.„..=. p - j e / s 

' P r o c e s U \ i n e l ( s ) Z 7 - / * 2- b , A? <V F , T 3 - j) j f - f f r F 

O r a u i n g » PT - 3 O ^ V ^ ^ o R E y ' 

A p p l i c a b l e S p e c i f i c a t i o n ^ 4-"sGH 4° *t S "sc f i ' / f * ™ A <Ti & 

T E S T P R E P A R A T I O N : 

J o i n t s A c c e s s i b l e E x p a n s i o n J o i n t s R e s t r a i n e d 

' R e l i - e f Va l u e s / R u p t u r e d i s c s i s o l a t e d 

f j / k Low P r e s s E q u i p m e n t I s o l a t e d Y^^ S y s t e m S u p p o r t s S u f f i c i e n t 

S y s t e m V e n t e d C o n n e c t i o n s C h e c k e d 

T e s t G a u g e s i n P l a c e R e c o r d e r S e r i a l H 

TEST P A R A M E T E R S : 

Guage Range & PSIG to PSIG (1-1/2 to 4 x t e s t p r e s s ) 

Guage C a l i b r a t i o n 1. I .O. t t . Due Date . 

T e s t P r e s s u r e - I n t e r n a l T ^ ^ * ^PS^IG E x t e r n a l / ^ J ^ P S I G 

T e s t Medium - c o n d i t i o n frftj 

T e s t T e m p e r a t u r e £̂Z.F (70F min S e c I/60F min Sec 8 , 11 & B31.1) 

A m b i e n t T e m p e r a t u r e 



Appendix D-46 

Engineering Certifications Units B and C 



CONSTRUCTION CERTIFICATION REPORT 

UNIT "B" - Bulk Storage Pad 

UNIT "C" - Truck Staging Area 

Prepared for: 

CLEAN HARBORS OF CHICAGO, INC. 
11800 S. Stony Island Avenue 

Chicago, Illinois 60617 

Prepared by: 

HOYER-SCHLESINGER-TURNER, INC. 
Consulting Engineers 

300 West Adams Street, Suite 630 
Chicago, Illinois 60606 

HST Project No. 17851 

September 1995 
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September 1, 1995 

Mr. Paul Ahearn 

Manager, Regulatory Compliance 
C L E A N HARBORS OF CHICAGO, INC. 
11800 South Stony Island Avenue 
Chicago, Illinois 60617 

Re: Construction Certification Report 
Unit " B " and " C " 
11700 South Stony Island Avenue 
Chicago, Illinois 60617 
HST Project No. 17851 

Gentlemen: 

This report presents the results of Hoyer-Schlesinger-Turner, Inc.'s (HST) involvement in 
construction and construction modification of the Units " D " - Bulk Solid Storage Pad and Uni t "C"-
Truck Staging Area. 

The construction documents were prepared under HST supervision. 11ST engineers made numerous 
field trips to observe construction. I witnessed the application of the coating of Units " B " and " C " 
on August 25, 1995 and performed the final inspection on August 31, 1995. 

We designed and constructed the secondary containment system to prevent any migration of wastes 
or accumulated liquid out to the soil, ground water or surface water at anytime. 

The presence of small drips, spills, leaks or precipitation in the secondary containment for both Units 
will be monitored through daily visual plant inspections. 

Respectfully submitted, 

HOYER-SCHLESINGER-TURNER, INC. 

Illinois Licensed Professional Engineer 
License No. 062-040801 

MV/ar 



S U M M A R Y O F I N S P E C T I O N 

UNIT "B" - Bulk Solid Storage Pad 

Unit "C" - Truck Stagiug Area 



UNIT "Ii 

Unit "D" - Bulk Solid Storage Pad is a new concrete structure without a canopy. The pad is located 
on the existing Clean Harbors of Chicago, Inc. (CHCI) portion ofthe facility. 

Unit "13" - Bulk Solid Storage Pad is a hazardous waste transportation vehicle storage unitaudiorized 
under the June 30, 1995 modified RCRA Part B issued to CHCI. 

Unit "13" was approved under the November 1993 Part D pennit, but was not constructed at the time. 

Unit "B" is authorized for the storage of up to 180 cubic yards - (6) 30 cubic yards roll-off containers 
(or equivalent) of hazardous waste solids. No wastes containing free liquids will be allowed to be 
stored in this area. Unit "B" was moved to a new position near the soudi-east fence-line of tlie 
combined CHCI/CWM property. 

The concrete slab of Unit "B" is constructed of a 10-inch thick reinforced concrete. Tlie storage pad 
is divided into six (6) storage bays to provide proper segregation of potentially incompatible 
materials. The bays arc separated by concrete curbing which increase in height over the length of 
Ihe bay, from 3 inches at the front (west side) ofthe bay to 21 inches at Uie rear (east side) of tlie bay. 
The entire secondary containment is coated. 

For construction details see CHCI Dwg. No. 4218 (Dwg. 2916-S-05 Rev. 0) in Appendix B-l. 

For calculations of structural integrity, see Appendix B-2. The containment calculations are on tlie 
drawing. 

The entire secondary containment was coated with Protecto-Coat 900, 30 mils thick, as manufactured 
by Dudick, Inc. For technical data, application and Chemical Resistance Chart, see Appendix B-3. 

There are the following deviations from Part B Approved and As-Built on CHCI Dwg. No. 4218 
(Dwg. No. 2916-S-05): 

Rev. F - 01/19/95 
Part B Approved As-Built-Rev. 0 -08/29/95 

1. Plan Moved Bulk Solid Storage Pad south and moved 
Truck Staging Area north (switched locations). 

2. Section B-B Added water stop. 

3. Notes Added note 7 & 8. 

4. Added Section E-E. 

During the visual inspection, the Truck Staging Area was in excellent condition. There were no 
cracks, gaps, scratches or other damage. No penetrations are present within the containment 
structure. 
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ENVIRONMENTAL SERVICES, INC. 
325 WOOD ROAD • BRAINTREE, MA 0 2 1 8 4 

(617)849-1800 

Via F e d e r a l Express 

Mr. Robert Watson, P.E. 
I l l i n o i s Environmental P r o t e c t i o n Agency 
Division o f Land P o l l u t i o n C o n t r o l - - #24 
Permit Section 
2 2 0 0 C h u r c h i l l Road 
Post Of f i c e Box 1 9 2 7 6 
S p r i n g f i e l d , IL 6 2 7 9 4 - 9 2 7 6 

Re: Clean Harbors of C h i c a g o , Inc. 
Log No. B-16-M-2 

C o n s t r u c t i o n C e r t i f i c a t i o n Report 

Dear Mr. Watson: 

In accordance w i t h the p r o v i s i o n s of C o n d i t i o n s I.K.I and I I .D.I 
of the RCRA Part B P e r m i t i s s u e d June 3 0 , 1995 Clean Harbors of 
Chicago, Inc. (CHCI) i s p l e a s e d t o s u b m i t t h i s Construction 
C e r t i f i c a t i o n Report (CCR) f o r c e r t a i n u n i t s at the modified CHCI 
f a c i l i t y l o c a t e d a t 1 1 8 0 0 South Stony I s l a n d Avenue i n C h i c a g o , I L . 

Today's s u b m i t t a l i n c l u d e s one (1) o r i g i n a l and two ( 2 ) copies of 
the CCR as p r e p a r e d by Hoyer S c h l e s i n g e r T u r n e r , I n c . The CCR includes 
a l l p e r t i n e n t e n g i n e e r i n g d e s i g n c a l c u l a t i o n s , a s - b u i l t drawings, and 
c o a t i n g i n f o r m a t i o n r e q u i r e d by the Agency. The r e p o r t also includes 
the r e g u i r e d independent p r o f e s s i o n a l e n g i n e e r (PE) c e r t i f i c a t i o n 
statement and s e a l . 

I f you have any q u e s t i o n s , p l e a s e f e e l f r e e t o c o n t a c t me at (617) 
8 4 9 - 1 8 0 0 , e x t e n s i o n 4473. 

S i n c e r e l y , 

P a u l A. Ahearn 
Manager, R e g u l a t o r y Compliance 

E n c l o s u r e 

"People and Technology Creating a Better Environment '' 



CERTIFICATION 

This statement is to be completed by both the responsible officer and the 
registered professional engineer upon completion of construction in 
accordance with 35 IAC Section 702.126. Submit one copy of the certification 
with original signatures and two additional copies (four additional copies 
for UIC wells). Forward these certification statements and any information 
required by the permit to the following address: 

Illinois Environmental Protection Agency 
Bureau of Land - 133 
Permit Section 
2200 Churchill Road, P.O. Box 19276 
Springfield, Illinois 62794-9276 

FACILITY NAME: CLEAN HARBORS OF CHICAGO, INC. 

IEPA SITE COOE: 0 3 1 6 0 0 0 0 5 1 

U.S. EPA ID NO.: I L D ° 0 0 6 0 8 4 7 1 

PART B PERMIT LOG tf/UTC PERMIT #: B-16-M-2 

PERMIT (OR MODIFICATION) ISSUANCE DATE: June 3 0 , 1995 

PERMIT CONDITION NO. REQUIRING CERTIFICATION: I.K.I & II.D.l 

The Unit " B " and "c" has been constructed 1n accordance 
with the specifications in the Part B/U1C Permit. Documentation that the 
construction was in accordance with the pennit is contained 1n the enclosed 
report. I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in accordance 
with a system designed to assure that qualified personnel properly gather 
and evaluate the, information submitted. Based on my inquiry of the person 
or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there 
are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations. 

\J 

Signature of Owner/Operator 

Signature of Registered^.E. 

September 1, 1995 

Date 

ll $32-2101 

Alan S. McKim, Director 
Clean Harbors of Chicago, Inc. 

Name and Title 
Marie Vanagas 
62—40801 

Hoyer-Schlesinger-Turner, Inc. 

Name of Reg1stere,A'*\TV'*>nd 

Illinois R e g 1 s ^ \ W ' ? ! ! ^ \ 

= :' REGISTERED \ 
= | PROFESSIONAL j 

(P.E. SEAL) \ *\ ENGINEER /* . 
Exp. Date \ \ OF s i 

3 0 , 1995 \ / c ' ; " ; : : ' t e j > Nov f. IM 1 

f / l n . Thu Ao.ncr • •mhora»d tonw* tm»il4M*A>*AUw«r Manas 
«»»™«JSt»tMi«t. I97J.CMOW HI i / 1 . 8 » * U o n l 0 3 t OIKM»I»« 
ol trot mtweTMiBO • >»o>i»o undw tfnl S«e«m> to Oo l o r n * , 
prov.ni tn., (orm ttocn Mmo prowoto •>*> COutd mutt in four 
•PoKiiwnW-ngtHn-cl TN , lOTMlDMinwrnd t>» (htforml 
Mi iUQtrr«i»tCt- ! fr 
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Dudick Protecto-Coat 800/900/ 
805/905 

F L A K E - F I L L E D HIGH P E R F O R M A N C E VINYL 
E S T E R C O A T I N G , 30-40 MILS (1.0 mm) 

Dudick Incorporated 
Corrosion Prool Products 
1118 South Wason Drivo 
Strsetsboro, Ohio 44241 

216-562-1970 
F A X Mo. 216-562-7638 

Protecto-Coat Systems are designed lo protect 
concrete and steel from splash and spills and 
mild Immersion exposures of organic. Inor
ganic acids, alkalies and solvents. Tlie 805/ 
905 adds fluoride protection. 

RECOMMENDED APPLICATIONS SPECIFICATIONS 

Structural Steel 
Elevated Water 
Storage Towers 

Plating lilies. 
Exterior 

Pickling lines. 
Exterior 
SOa Scrubber 
Duct Work 

Spent Carbon Storage 
Floois (Spillage) 
Steel Pump Supports 
llilckcner Mcclianlsms 
Underground Tanks 
and Piping 

Catwalks 
Interiors of Chemical 
Storage Tanks 

CHEMICAL RESISTANCE 

Organic Acids 
Inorgantc Acids 
Alkali Solutions 
Solvents (900 only) 

Oi ls 
Sa l ts 

A complete listing of substances and concen
trations tested Is available on request. 

Temperature Limits: 
Immersion up to 120T 
Dry — 250°F - Continuous 

300°F - Intermittent 

PHYSICAL PROPERTIES 

Tensile Slicnglh 
ASTM C307 

Flcxural SlrcngUi 
ASTM C790 

Adhesion to Steel 
Darcol Hardness 
P-Coat 805/905 
Elect i leal Properties 
Color 
Solids 

2.500-2.800 PSI 

5.000-5.200 PSI 

2,000 PSI 
35-40 

1.5-2.0 Mcgaohnis 
While. Gray 
100% Reactive 

Coating shall be 30-40 mils thick. flake-Ailed 
vinyl ester based resin, consisting of a base and 
topcoat of 15-20 mils each, as manufactured by 
Dudick. Inc. Materials shall be brush, roller, or 
spray applied In accordance wltli manufacturer's 
recommended practices. 

OTHER PROTECTO-COAT 800/900 
COATINGS AVAILABLE 

Protecto-Coat 800 and 900 coatings are two 
distinct formulations designed lo offer a wide 
range of high performance coalings suitable for 
many different industrial and manufacturing 
applications. In turn, each coating may be 
chosen with flake or graphite fillers to enhance 
the protection necessary for a specific chemical 
environment, and Is available ln formulations 
for either brush, roller or spray application. All 
Protecto-Coat 800 and 900 coatings (except 
graphite filled) are available In white or gray. 

Protecto-Coat 800 Is a thermosetting vinyl 
ester coating which utilizes a flake filler for 
resistance to a wide variety of acids, caustics, 
salts, oils and mild alkali solutions, and offers 
superior protection against organic acids and 
caustics. The 800 scries offers the most versa
tile protection In the Protecto-Coat line ond is 
the most widely used vinyl ester. 

Protecto-Coat 801 Is Protecto-Coat 800 formu
lated for two component spray application. 

Protecto-Coat 805 Is a Protecto-Coat 800 
coating with graphite flake fillers for improved 
protection against fluorides and higher caustic 
concentrations or where conductive properties 
arc needed. 



Protecto-Coat 900 is a higher cross link-
density coating and offers the highest sol
vent and acid resistance. 

Protecto-Coat 901 is Protecto-Coat 900 for 
two component spray application. 

Protecto-Coat 905 Is Protecto-Coat 900 
with graphite flake fillers lor improved 
protection against lluorldes and higher 
caustic concentrations or where conductive 
properties are needed. 

THE PROTECTO-COAT SYSTEM 

The Protecto-Coat System uses two layers of 
thermosetting flake-filled vinyl ester resins 
to build up the protection that vulnerable 
steel and concrete need ln chemically ori
ented manufacturing or processing opera
tions. When fully cured, the separate 
elements lose their individual Identity and 
become a single, monolithic coating. 

Primer 27 Is designed to prevent abrasive-
blasted steel from developing rust bloom 
prior to tlie application of a Protecto-Coat 
coating. For maximum performance all steel 
surfaces should be primed, but primer may 
not be needed for mild, non-immersion 
service. Concrete, however, must always be 
primed to aid in the "wetting out" required 
for good bonding. 

Basecoat/Topcoat: Protecto-Coat resins arc 
filled with flakes or graphite flakes to reduce 
the coefficient of expansion. Protecto-Coat 
800/900 resins, filled with flakes or graphite 
flakes, provide a chemical resistant outer 
barrier. Overlapping leaf arrangement of 
(lakes reduces water vapor permeation and 
pennits chemical exposures at higher tem
peratures without Increasing the thickness 
of the coating. 

ESTIMATING QUANTITIES AND OR
DER BILL OF MATERIAL 
Note: Resins Include 3 oz. hardener as 

S Q U A R E E E E T - P E F l G A L L O N 
C O N C R E T E S T E E L 

Primer 27 150-200 250-300 

P-Coat 800/900/805/905 

Actual 30 40 Mil. D F T 30 30 

Theoretical 30-40 Mil . D F T 45 45 

S-10 Solvent 500 500 

ProtectoCoat 800/900/805/905 
Rake-Filled High Performance Vinyl 
Ester Coaling, 30-40 Mils (1.0 mm) 

Substrate 

Primer 

• <>.•• v. • • •• 
Basecoat 

Topcoat 

Quantities shown are for estimating purposes 
only. Actual field usage may very. 

APPLICATION INSTRUCTIONS 

SURFACE PREPARATION 
Metal: For immersion service, abrasive blast 
to a while metal finish and a 2-3 mils mini
mum profile according to SSPC 5 or NACE Iti. 
For fume or splash service, abrasive blast to a 
near white metal finish according lo SSPC 10. 

Concrete: Concrete must be abrasive blasted 
or etched with muriatic acid (Solution of 1 part 
20° 3e HCl and 1 part water) to remove surface 
laitance and other contaminants. Concrete 
must be free of curing compounds and form 
release agents. Surface texture should be 
similar to 40-60 grit sandpaper. Additional 
surface preparation will be required if a 40-60 
grit texture is not achieved and the surface 
laitance not completely removed after a single 
application of acid or with the first mechanical 
preparation procedure. 

Dudick Incorporated 
Corrosion-Proof Products I 



If after abrasive blasting, honeycombs/voids 
appear on the concrete or steel, these have to 
be filled with a suitable material. Contact a 
Dudick Representative for this information. 

Hardener Amount/Gal. Resin. 

HARDENER 
aunsrrtATE 
TEMrenATunc rniMEn n 

p-caooroo 
BASECOAT/ 
TOTCOAT 

P-C S05/W» 
BASECOAT; 
TOPCOAT 

PH-1 6O'-70"F 3-4 oz . 3-4 OZ. 3-4 oz . 

PH-1 70r-90°F 2-3 oz . 2-3 oz. 2-3 oz . 

Recommended application temperatures 
9hould be between 50°F and 110°F substrate 
temperature. 

PRIMING 
Metal: For maximum performance, prime all 
steel surfaces with Primer 27 3-4 mil. WFT, 
mixed with appropriate amount of PH-1 
Hardener. For mild non-tmmcrsion service, 
priming of steel may be omitted. 

Concrete: Concrete surfaces must be primed 
using Primer 27 and the appropriate amount 
of PH-1 Hardener. Concrete must be thor
oughly dry before application of primer by 
spray, roller, or brush. Do not allow the 
primer lo puddle. 

BASECOAT 
Add appropriate amount of PH-1 Hardener for 
each gallon of Protecto-Coat Liquid and mix 
thoroughly until uniform color is achieved. 
Apply a 15-20 mils thick basecoat using 
spray, brush or roller. Apply to an even, 
smooth finish. 

Allow basecoat application to cure to at least 
a "firm" or slightly "tacky" feel before applying 
the topcoat. 

TOPCOAT 
Add appropriate amount of PH-1 Hardener for 
each gallon of Protecto-Coat Liquid and mix 
thoroughly until a unlfonn color Is achieved. 
Apply a 15-20 mils llilck topcoat using a spray 
brush or roller. Apply to an even, smooUi finish. 

Cure cycles for Protecto-Coat Coatings are: 

Temperature Recoat Cure 
Time Time 

50°F 12 Hours 96 Hours 

75°F 4 Hours 48 Hours 

90°F 3 Hours 24 Hours 
Protecto-Coat 900 must be recoated within 8 
hours when exposed lo direct sunlight. 

Protecto-Coat 800/900/805/905 
Flake-Filled High Performance Vinyl 
Ester Coating, 30-40 Mils (1.0 mm) 

If these recoat times are exceeded, consult a 
Dudick representative. Sanding or abrasive 
blasting may be required before the next coat. 
Recoat times are dramatically reduced when die 
coating Is exposed to direct sunlight. 

Application of Protecto-Coat 800/900 in direct 
sunlight may lead to blistering, pinholes, or 
wrinkling in the copallng due to outgasslng of 
air ln the concrete and high substrate tempera
tures. 

Standard Formulation: (Brush. Roller or 
Pressure Pot) Spray applications can be made 
wllii conventional air spray equipment with a 
pressure pot. Blnks # 18 spray gun with 068 
fluid nozzle and 68 air nozzle, or Blnks #62 
spray gun wiUi #68 fluid nozzle and #68 air 
nozzle are recommended. 

Plural component spray applications can be 
made with a Blnks 8-to-l Pump. A Blnks Model 
18 NC spray gun 59BSSX9-47 with a 102-3430 
ACI valve. Catalyst would need to be supplied 
by a 101-5202 catalyst tank. 1/2" ID material 
supply hose is recommended. 

Brush or roller application may require addi
tional coats to meet spcclfled dry film thickness. 

Pot Life of the opened and mixed Protecto-Coat 
800/900. 805/905 will depend on the tempera
ture at the work site. To prevent material waste 
and avoid damage to equipment, do not open 
and mix more material than can be used ac
cording to the following table: 

TEMPERATURE POT LIFE 

50°F 1 Hour 

75°F 40 Min. 

90°F 25 Min. 

Do not attempt to store mixed material. Re
sidual material should be properly disposed of 
al the end of each work period. Where Immer
sion service is required, spark test the coating 
with a 5.000 volt AC spark tester. Mark and 
repair all pinholes. Use Protecto-Coat Liquid 
mixed with the amount of hardener appropriate 
for the substrate temperature. Relcst only the 
repairs. 

CLEANING 

Use S10 Cleaning Solvent to clean tools and 
equipment. 

Dudick Incorporated 
Corrosion-Proof Products 



SHIPPING 

Protcelo-Coal Liquids ate red label Items 
wllli Hash points of 7 3 T (PMCC). classified 
"Flammable Liquid." Hardener IM I-1 Is 
classlllcd as an Organic Peroxide and a 
yellow label Item. S-10 Cleaning Solvent is 
a flammable liquid with a Hash point uf 
52°F (PMCC). 

STORAGE 

Warning: All Dudick products classified 
by DOT labels as either white, yellow or red 
labels, must not be mixed or stored to
gether as an explosive reaction may occur. 

When stored ln a cool and dry location, 
Protecto-Coat 800/900/805/905 Ingredi
ents have a 3-month shelf life. Exposure to 
excessive heat may cause premature 
gelling and reduce working time. 

SAFETY 

• If contact widi hardeners occurs, remove any 
clothing involved and wash tlie skin with water. 
Discard the clodimg. Do not attempt to wash and 
leusc it. Protecto-Coat Liquid may be washed off wlUi 
S-10 Cleaning Solvent, MEK, or lacquer Uilnner. 

• DO NOr USE ACETONE. Acetone forms a polen-
Ually explosive mixture with peroxides. 

•Fumes are flammable and heavier than air. 
Proper ventilation should be maintained to 
minimize breathing of concentrated fumes 

• If a rash or dermatitis occurs, remove the 
individual from the work area and seek a physi
cians care for dermatitis. 

• Keep open flames and sparks away from the 
area where toppings are being mixed and ap
plied. 

• In case of eye contact, wash with water for at 
least 15 minutes and consult a physician. If 
swallowed, do not Induce vomiting; call a physi
cian immediately. 

M.S.D.S. - Sheets must always be read 
before using products. Protecto-Coat 
coatings are intended for application by 
experienced, professional personnel. 
Dudick Inc. can supply Protecto-Coat 
coatings supervision to help detennine 
that the surface has been properly pre
pared, the Ingredients correctly mixed, and 
(he materials properly and safely applied. 

11" Protecto-Coat materials arc to be applied 
by your own personnel or by a third-party 
contractor, please be sure that they are 
aware ol the following safety precautions: 

• Exposure to rcslus, solvents and harden
ers may cause severe dermatitis reactions 
In some people. Cleanliness of the skin 
and clothing Is critical and must be of 
paramount concern. 

• Safety glasses, gloves and suitable prolec-
llve clothing must be worn at all times 
during application. 

• Suitable respirators should be used 
during application. 

Note: 

Dudick Inc. ("Dudick") warrants all goods of Its 
manufacture to be as represented ln Us catalogs and 
dial die application of its products by Its employees or 
sub-contractors shall be performed in a workmanlike 
manner. Dudick's obligation under this warranty 
shall be the repair to and replacement of any applica
tions which its examination shall disclose lo be 
defective. Dudick makes no warranty concerning the 
suitability of Its product for applicaUon to any surface. 
It being understood that the goods have been selected 
and the application ordered by the purchaser. DU
DICK INC. MAKES NO WARRANTY. EXPRESS OR 
IMPLIED. THAT THE COODS SHALL BE MERCHANT
ABLE OR TI LAT TI IE GOODS ARE FIT FOR ANY 
PARTICULAR PURPOSE. THE WARRANTY OF RE
PAIR OR REPLACEMENr SET FORTH HEREIN IS 
EXCLUSIVE AND IN LIEU OF ALL OTHER WARRAN
TIES ARISING UY LAW OR OTHERWISE: AND DU
DICK INC. SHALL NOT BE LIABLE FOR INCIDENTAL 
OR CONSEQUENTIAL DAMAGES. INCLUDING BUT 
NOT LIMITED TO LOST PROFITS. DOWNTIME. 
DAMAGES 'TO PROPERTY OFTHE PURCHASER OR 
OTHER PERSONS, OR DAMAGES FOR WHICH THE 
PURCHASER MAY BE LIABLE TO OTHER PERSONS. 
WHEHIER OR NOT OCCASIONED BY DUDICK'S 
NEGLIGENCE, nils warranty shall not be extended, 
altered or varied except by written Instrument signed 
by Dudick and Purchaser. 

P r o t e c t o - C o a t 800 /900 /805 /905 
Flake-Filled High Performance Vinyl 
Ester Coaling, 30-40 Mils (1.0 mm) IDudick Incorporated 1818 South Wason Drive I 

Corrosion-Proof ProduclS Streetsboro, Ohio 44241 • 
(12-91) I 



Temperature/Chemical Resistance Key 

Indicator Definition Indicator Definition Indicator Definition 

Material wiil withstand 
constant flow or Immersion 
service. 

Material is suitable for 
intermittent or Spillage 
service 

Material will tolerate Tumes 
only 

1 Good to the maximum 
temperature of the product 

High Temperature 
Service to 160°F(71°C) 

Moderate Temperature 
Service to 140°F (60°C) 

Warm Temperature 
Service to 100°F (37°C) 

NR 

NI 

PV 

Not recommended 

No information available 

Performance varies with 
conditions. Consult Dudick 
for recommendations or 
testing 

Example 4 8 . Doric Acid 14 
mo 

It 14 
A*0 

14 

Each (|ricl b lock in the G u i d e s h o w s all the in format ion w h i c h is 
available on the product for the use s h o w n Thus, a b lock w h i c h 
s h o w s 12. ind icates that the product is capab le of provid ing 
immers ion serv ice up to 160 °F. Similar ly, a b lock w h i c h 

13 
MO 

n 
A/O 

n 
A/O 

Hit 
S1 S I S1 

s h o w s F1 ind ica tes the mater ia l wi l l tolerate temperatures to the 
m a x i m u m capab i l i t y s h o w n in the Temperature Limits char t below, 
but that it is d e s i g n e d for exposure only to fumes. 

Temperature Limits 

Product Substrate 
Maximum 
Temperature Notes 

Protecto-Coat Series Metal 130° F 5 4 ° C ' Steel: Constant F low; Steel Dry or Intermit
Concrete/Steel 1 3 0 ° F 5 4 " C tent Spil ls: 200 °F (93 0C) to 3 5 0 ° F (96°C) 

1 Concrete: Constant Flow 

I Protecto-Crete Series \ Metal Not Recommended 1 Intermittent Spil ls, otherwise maximum 
Concrete 2 5 0 ° F 1 2 0 ° C temperature is 150"F 

Protecto-Fleke Series | Matal' 1 8 0 " F 8 3 ° C 4 Steel: Immersion; Steel. Dry: 250 °F (121°C) 
Concrete Not App l icab le 

4 Steel: Immersion; Steel. Dry: 250 °F (121°C) 

Protecto-Glass Series | Metal' 160° F 7 1 " C ' Steel: Constant F low 
Concrete 1 6 0 " F 71° C 

PrOtecto-Llne Series [ Metal • 160° F 71° C * Steel: Constant F low end Immersion 
Concrete ' 160° F 71° C 

' Concrete: Constant Flow 

I Protecto-Seal Series [ Metal» Not Appl icab le • Tile: Constant F low end Immersion 
Tile/Concrete * 160" F 71° C 

Grout Series I Metal Not App l icab le 
Concrete 160" F 71»C 

1 



[Dudick 
Key Material will withstand constant How or immersion service 

Material is suitable for intermittent or Spillage service 
Material will tolerate fumes only 

Acetic Acid (0 10%) 

5. Acetic Anhydride 
6. Acetone 

7. Acetyl Chloride 

8, Acrylic Acid 
9. Acrylonitrile 

10. Adipic Acid 

11. A lcohol (Ethvl) 
12. Alcohol IMclhyl) 

13. Allyl Chloride 
14. Alum 

20. Ammonia IDiyl 

30 . Amy l Alcohol 
31. Aniline 

33 . Antimony Chloride 

34. Aqua Hcgia 
35. Arsenic Acid 
36. Barium Acelato 
37 . Barium Chloride 
38. Barium Hvdroxidc 

39 . Barium Sulfide 
40 . Benzaldehyde 
41. Benzene 

Light Duly Linings/Coatings Toppings Heavy Duty Linings 

3. Acetic Acid 110 5 0 % l 
4. Acetic Acid 150-100%) 

15. Aluminum Bromide 
18. Aluminum Chloride 
17. Aluminum Fluoride* 
18. Aluminum Hydroxide 
19. Aluminum Sulfata 

21. Ammonium Chloride 
22 . Ammonium f luoride' 
2 3 . Ammonium Hydroxide 
24 . Ammonium Nitrato 
25 . Ammonium Persulfate 
26 . Ammonium Sulfalo 
27 . Ammonium Sullide 
28 . Ammonium Sulfite 
29 . Amy! Acetate 

32. Aniline Hydrochloride 

42 . Benzene Sulfonic Acid 
4 3 . Benzene Sulfonic Chloride 
44 . Benzoic Acid 
4 5 . Benzoyl Chloride 
46. Blnck Liquor' 
47 . Bleach IG.5%)' 
4 8 . Clone Acid 
49 . Bromine. Wet Gas 
50. Bromine Water (5%) 

51. Butadiene 
52. Butnnol 

53 . Butyl Acetate 
54. Butyl Carbitol 
5 5 . Butyl Ccllosolve 
56. Butync Acid 
57 . Cadmium Plating (Cyanide) 

NR S 4 S 4 NR NR NR NR 
S1 S1 SI SI 13 13 13 
F1 _ S 4 _ S 4 S 3 14 14 
NR NR NR S 3 PV PV 
PV NR NR S 4 S 4 _ S 4 _ 
S 3 S 4 S 4 s4 NR NR NR 
PV S 4 S 4 S 4 PV PV 
PV J W NR S 4 14 14 
PV NR NR NR NR NR PV 
PV S 4 S 4 S4 14 14 14 
14 S 4 S 4 SI 11 11 11 
S 4 S 4 S 4 SI 14 14 14 
PV NR S 4 S1 PV PV _§5_ 
n SI SI SI 13 13 12 
F1 S 4 S 4 S1 11 11 11 
n 

NR 
S 3 
SI 

S 3 
S1 

SI 
SI 

11 
14 

11 
14 

11 
14 

S 4 S I S I SI 14 13 
11 SI S I S 4 13 13 12 

n SI S I SI 13 13 13 
n SI S1 S1 11 11 11 
NR S I S I S 2 13 13 13 
11 SI S I S1 12 12 12 
11 _ SI SI SI 11 11 11 
11 SI S I S1 11 11 11 

n SI S I 51 11 11 11 

n SI SI SI 11 11 11 
n S1 SI S1 11 11 11 

NR NR NR NR PV F 4 F4 
NR S 3 S 3 S 3 14 14 14 
NR NR NR NR NR 14 14 
F4 S 3 S 3 S 3 14 14 14 
11 SI S1 SI 11 11 11 
NR NR NR NR NR NR NR 
S4 SI S I S I 13 13 PV 
F4 S 4 S 4 S 3 14 14 14 
11 S1 SI S I 11 11 11 
11 S1 SI S 4 I4« I4« 13* 

11 SI S I S I 11 11 11 
S 4 PV PV PV PV NR PV 
S 4 
F4 

S 4 
S 4 

S 4 
S 4 

S 4 
SI 

NR 
11 

NR 
11 

S 4 
11 

F4 S 4 S 4 S I 11 11 11 
F4 S1 SI S I 11 11 11 
NR NR NR NR NR NR PV 
NR SI S I S 3 13 13 13 
NR NR 13 S 4 NR NR 11 
11 SI S I 31 12 12 12 

NR NR NR NR F4 F4 F4 
S 4 NR S 4 S 4 14 14 14 
NR S 4 S 4 S 4 PV PV PV 
NR S 4 S 4 S I 13 13 13 
S 4 S 4 S 4 NR NR NR PV 
PV S 4 S 4 PV 14 14 14 
S 4 S 4 S 4 S 4 NR NR S 4 
NR NR NR NR 13 13 13 
SI S1 S1 S 3 13 13 13 

" M«v need svmlmtic fabric, or edition filters. Consult n Oudick Corrosion-Proof, Inc 
tochnical representative lut mora compiata inlormauon on these product!. 



Material will withsland constant (low or immersion service 
Material is suitable (or intermittent or Spillage service 
Material will tolerate lumes only 

" May nped svnthntrc 
technical represent! 

l.ihttr. or csrhnn fillers. Consult a Oudick Corrosion Proof. Inc. 
itiva lor mora complete informailon on Iliaaa products. 



Dudick 
Key I iviuleiitii wm wiutsiuitu cunsiaul nuw u( iiumuisiun bt'i wee 

S Material is suitable (or intermittent or Spillage service 
F Material will tolerate lumes only 

Light Duly Litvngs/Cootings Heavy Duty Linings 

A m °3 / ' i -
CO / /#/ ' i , ¥$/#/#/ 

115. fluorine G a s " _NR_ NR NR NU NR NR NR NR PV PV PV NR PV PV 
116. Tluosilicic A c i d ' F4 / V S4 54 34 S 4 PV r v S 4 " S 4 S4 NR PV NR 
117. Formaldehyde F4 T4 14 14 14 14 F4 F 4 S1 [ S1 SI II 11 11 
118. Formic Ac id F4 NR 54 S 4 5 4 14 r v PV NR NR S 4 14 14 14 
119. Fuel Oil 1 & 2 S I S 4 14 14 14 14 NR NR SI S1 SI 11 11 11 
120. Fuiluial F4 NR 54 S 4 5 4 S 4 PV PV PV PV PV NR PV PV 
121. Furlural Alcohol S 4 PV S 4 S 4 S 4 S 4 S 4 S 4 S1 51 SI 14 14 14 
122. Gasoline 14 14 14 14 14 14 14 14 S1 SI S I II 11 11 
123. Glucose 14 14 14 14 14 13 11 11 S1 S1 S1 11 11 11 
124. Gluconic Acid (50%) rv PV T4 F4 3 4 S 4 PV r v PV PV S 4 S 4 S 4 14 

125. Glycol 14 14 14 14 14 14 14 14 S I S I S I 11 11 II 
128. Glycohc Acid NR NR 54 54 S 4 S 4 n F1 S 4 S 4 S 4 13 13 13 
127. Gold Platinq (Cyanide) S 4 S4 51 S1 SI 13 S1 S1 SI S1 S 4 • 14 14 13 
128. Giape Juice 13 13 !3 13 13 13 11 11 SI S1 51 11 11 11 

129. Gieen Liquor S4 r.4 I4 I4 13 13 n 11 S1 SI S 3 11 n 11 
130. 1 loplane 34 54 s i 51 51 51 I4 14 SI S1 S1 12 12 12 
131. Heptanoic Acid PV rv S4 S4 S 4 S 4 F1 F1 PV PV 13 13 13 13 
132. I lexano T4 F4 51 51 S1 S I 14 14 S1 S1 51 12 12 12 
133. Hydrazine (35%) F4 r v NR NR NR NR NR NR S 4 S 4 S 4 NR NR NR 

134. 1 lytliaultc Fluid S4 r v rv rv 13 13 rv rv SI SI SI PV PV 11 
135. Hydriodic Ac id (20%) F4 l 4 _ S4 S 4 S 4 14 SI S1 PV PV S 4 14 14 14 

36. Hydrobromic Acid (20%) F4 T4 54 34 S 4 S 4 SI S I PV S 4 S 4 14 14 14 
137. Hydrocarbons (Aliphatic) S 4 r v 14 14 14 14 11 14 SI S1 S 4 11 11 11 
138. Hydrocarbons (Aromatic) S 4 r v IV r v F4 F4 NR NR S 4 S4 S 4 PV PV 11 
139. Hydrochloric Acid (1 25%) S 4 F4 " 5 3 33 5 3 13 F l F1 S 4 S4 S 4 11 11 II 
140. Hydrochloric Acid (25-37%) F4 NR F3 P3 F3 14 F l r i S 4 S4 S 4 PV PV 12 
141. Hydrofluoric Acid 11-10%)" NP NR r 3 NR F3 F3 NR NR NR NR NR NR NR NR 
142. Hydiolluonc Acid (10 53%)" Nil NR 14 NR F4 F4 NR NR NR NR NR NR NR NR 
143. Hyrofluosilicic Ac id " F4 F4 _T3_ NR F3 F3 PV PV NR NR NR 12 PV NR 
144. Hydrogen Bromide T4 rv r v PV F1 n PV PV PV PV S4 PV PV 14 

145. Hydroqen Peroxide (30%) S 4 NR rv IV F4 14 PV PV NR S4 S 4 PV PV 14 

146. Hvdioqon Sullide S1 54 14 14 13 13 11 11 SI S1 S1 11 11 11 
14 7. Hypochlorous Acid NR NR NR NR F3 F3 NR NR NR S4 54 NR NR NR 
148. Iodine NP Nil T'4 F4 T3 F3 11 n PV 54 54 14 14 13 

149. Insecticides S4 r v rv r v T4 T4 r v IV PV 54 S3 PV PV 13 
150. Isophotone S4 rv rv r v PV PV PV PV S4 54 PV 14 14 14 

151. Isopropyl Acetate F4 NR NR NR NR NR PV PV S 4 S4 NR PV PV S 4 

152. Isopmpyl Alcohol 54 C.4 rv rv S4 S 4 rv PV S1 31 S1 11 11 11 

153^ 
154. 

Isoptopyl Amino 
Isopropyl Filler 

155. Jot Fuel 
156. Kaolin 
157. Koroscno 
158. Lasso Herbicide (10%) 

PV _PV_ NR 
S 4 S4 S4 
SI SI S1 
II 11 11 
S1 S1 SI 
PV S4 S 4 

159. Lactic Acid (1 20%l S4 F 4 14 14 14 13 SI SI S 4 S4 SI 11 11 11 

160. Lactic Acid 120% Conl S4 NR 5 4 54 14 13 SI SI NR S4 S 4 14 13 13 

161. Laurie Acid F 4 PV ~I4 14 13 13 SI SI NR S3 SI 11 11 11 

162. Lead Acetate 14 !4 14 14 13 13 F l 11 S1 SI SI 11 11 11 

163. Linseed Oil S 3 S 3 l l 11 It 11 11 11 S 4 S4 SI 11 11 11 

164. Mnqncsium Sullnte 11 11 11 11 11 11 11 11 31 31 SI 11 11 11 

165. Mnlcic Acid S 3 5 3 S 3 S3 S1 14 SI SI S I SI S4 13 13 11 

166. Manganese Salts 14 14 14 14 14 14 11 11 S1 SI S1 11 11 11 

167. Mercury Salts 14 14 14 14 14 13 11 11 SI SI S1 11 11 11 

168. Methyl Alcohol S4 NR rv PV F4 F4 NR 34 S 4 S4 S1 14 14 14 

169. Methyl Acetate F 4 _NR_ NR NR F4 F 4 PV PV S 4 S4 54 PV PV PV 
170. Methylene Chlondo NR NR NR NR NR NR NR NR NR NR NR NR NR ~NR 
171, Melhvl Chloride NR NR ~NR~ NR NR NR NR S4 NR NR NR NR NR NR 

Icchnical rnpreseiitativn lor more complete information on these product!. 



. K e V e '*'<*ieii<» wm wmi.sidiiu uunstiiiii now ui immersion service 
j - ^ T . « a ' s Material is suitable (or intermittent or Spillage service 
I J U U l C K k F Material wiil tolerate fumes only 

172. Methyl Ethyl Ketone 

173. Methyl Isobutyl Ketone 
174. Milk Products 
175. Mineral Oil 
176. Molasses 
177. Naphthalene 
178. Naphtha 
179. Naphthonic Acid 
180. Nickel Chloride 
181. Nickel Platinq (Bright) 
182. Nickel Salts 
183. Nitric Acid (5%) 
184. Nitric Acid (10%) 
185. Nitric Acid (20%) 
186. Nitric Acid (40%) 
187. Nitnc Acid (00%) 
188. Nitric Acid (Cone) ' 
189. Nitrobenzene 
190. Nitrous Acid 

191. Uclattoic Acid F4 T4 S4 S4 
192. Oils (Animal) 
193. Oils (Mineral! 
194. Oils (Vegetable) 
195. Oleic Acid 
196. Oxalic Acid ISat d) 
197. Ozone 
198. Palmitic Ac id 
199. I'entachlorctharie 
200. Perchloric Acid 
201. Pcrchlorethylenc 
202 . Phenol |0%-10%) 
203 . Phenol (85%) 

204. Phosphoric Acid (Cone) 
205. Phosphorous Oxychloride 
206. Phosphorous Trichloride 
207. Phthalic Acid 
208 . Potassium Bichromate 
209. Potassium Bromate 

210. Potassium Bromide 
211. Potassium Cnrhtinnto 
212. Potassium Chlorate 
213. Potassium Chloride 
214. Potassium Cyanide 
215. Potassium Hydroxide 110%)' 
218. Potassium Hydroxide (Cone.)' 
217. Potassium Nitrate 
218. Potassium Permanganate 
219. Potassium Peroxide 
220. Potassium PersuKate 
221. Potassium Sulfate 
222. Pulpstock Chlorinated 
223. Propionic Acid 
224. Propylene Glycol 

225. Pyridine 
226. Salicylic Acid 

227. Seawaler 

228. Silver Nitrate 

^ ' May need synthetic fabric or carbon fillers, Consult a Oudick Corrosion-Proof, Inc. 
3 technical representative lor more complele inlormauon on these producia. 

11 n 11 11 SI S I 11 
11 n 11 11 SI S I 11 
11 n 11 11 S1 S1 11 
F4 NR 14 14 13 13 NR 
S 4 54 14 14 13 13 SI 
S 4 rv rv PV 12 12 S 3 
PV PV S4 S 4 S 3 S 3 PV 
PV rv PV PV SI S I PV 
NR NR PV PV F4 F4 PV 
F4 NR NR NR F4 F 4 NR 
NR NR PV PV F4 F4 NR 
NR NR NR NR F4 F 4 NR 
F4 NR 53 S3 S1 14 NR 
NR NR PV rv T4 F4 PV 
NR NR PV PV F4 F4 PV 
NR rv SI si SI SI PV 
S 4 S 4 14 14 14 13 S 4 
S 4 54 14 14 14 14 Id 

11 
11 

S1 
SI 

SI 
S I 

S I 
S1 

11 
11 

11 
11 

11 
11 

11 S1 S1 SI 11 11 11 
NR S 4 S 4 S I 11 12 11 
SI S1 S1 SI 13 11 11 
S 3 
PV 

S1 
PV 

S1 
PV 

S1 
S 4 

PV 
11 

PV 
It 

S4 
11 

PV S1 S1 S 4 PV PV SI 
PV SI SI S I PV PV PV 
S 4 S4 S 4 S 4 S 4 PV S4 
NR 
NR 

S 4 
PV 

S 4 
S4 

S 2 
PV 

PV 
NR 

PV 
NR 

PV 
PV 

NR S 4 S 4 SI 11 11 11 
PV S 4 S 4 S 4 PV PV PV 
PV S 4 S 4 PV PV PV PV 
PV PV PV SI 11 11 11 
S 4 S 4 S 4 S1 14 14 11 



! . Kev 

l D u d i c k 

I Material will withstand constant How or immeision service 
S Material is suitable for intermittent or Spillage service 
F Material will tolerate lumes only 

Light Duty Linings/Coatings Toppings Heavy Duty Linings 

229. Sodiuin Acetate 

230. Sodium Bicarbonate 
231. Sodium Bisulfate 
232. Sodium Bisulfite 
233. Sodium Bromata 
234. Sodium Carbonate (see soda ash! 

235. Sodium Chlorate 
236. Sodium Chloride 
237. Sodium Chlorite (50%l 
238. Sodium Chromate 
239. Sodium Cyanide 
240. Sodiuin Dichtomate 
241. Sodium Fluoride* 
242. Sodium Hydroxide (10%)' 
243. Sodium Hydtoxide (50%)* 
244. Sodium Hypochlorite 13%)' 
245. Sodium Hypochlorite (17%) 
246. Sodiuin Feroxido 
247. Sodium Phosphate 

248. Sodium Sullato 
249. Sodium Sullide 
'50. Sodium Sullite 
251. Sodium Tartrate 
252. Sodiuin Thiosulfate (Hypol 
253. Soybean Oil 

254. Stearic Acid 
255. Succinic Acid 
256. Sugar 
257. Sulfito Liquor (Paper) 
258. Sullur Dioxide 

259. Sulfur Trioxide 
260. Sullui ic Acid (2%-20%) 
261. Sulfuric Acid (20%-5O%) 
262. Sulfuric Acid I50%-7Q%) 

263. Sulfuric Acid (70%-80%) 
264. Sulluric Acid (80% 98%) 
285. Sulfurous Acid 
266. Tall Oil 

II 
14 
11 
11 
II 
11 
12 
14 
11 
11 
F4 
14 
II 
13 
14 
PV 
NR 
II 
II 

II 
14 
II 
11 
II 
II 
12 
14 
II 
11 
II 

14 
11 

13 
14 
PV 
NR 
11 
11 

11 
14 
II 
11 

II 
II 
12 
14 
II 
11 
II 
14 
II 
12 
12 
PV 
NR 
II 
II 

287. Tannic Acid 
268. Tartaric Acid 
269. Tetrachlorethane 
270. Thionyl Chloride 
271. Titanium Tetrachloride 
272. Idluono 
273. Toluene Sulfonic Acid 
274. Trichloroacetic Acid (20%)~ 
275. Tiichloroethyleno 
276. Trisodium Phosphate 
277. Turpentine 
278. Twecn Surlactants 
279. Urea Solutions 

280. Vinegar 
281. Water, distilled & demineralized 

282, While Liquor (Paper) 
283. Xylene IXylol) 
284. Zinc Salt 
285. Zinc Platinq (Acid Sulfate) 

11 ii 11 
11 ii 11 
PV PV ~PV 

NR NR NR 
11 11 H 

S4 S4 "S4~ 
11 11 "7T~ 
14 14 I4 
PV PV PV 1 
13 13 13 
PV PV PV 

11 11 11 

11 11 11 

11 11 11 
11 11 11 
11 11 11 v 

14 14 I T 
11 11 n 

IT" 11 li 

10 
• May need synthetic fnhric, or carbon fillers. Consult a Oudick Corrosion Proof, Inc. 
technical repreientative tor more complete information on these products. 



Products 

,ere is a D u d i c k Cor ros ion-Proo f product 
y protect v i r tual ly any area of a plant and 

any p iece o l p roduc t ion , s to rage or handl ing 
equ ipmen t f rom the cor ros ive e f fec ts of 
mo is tu re and chem ica l a t tack . 

Eight s tandard p roduc t l ines are avai lab le 
and e a c h of fers a range of p roduc t s 
deve loped lo mee t the s p e c i a l requ i rements 
encoun te red in m o s t manu fac tu r i ng or 
p rocess ing env i ronments . However , any 
p roduc t in any s y s t e m c a n be mod i f i ed to 
tailor the phys i ca l , m e c h a n i c a l , env i ron 
menta l or app l i ca t ion proper t ies to the 
un ique needs of a spec i f i c app l i ca t ion . 

A ser ies of ca ta logs is avai lable desc r ib ing 
the spec i f i c proper t ies of e a c h produc t in 
e a c h of these sys tems . Of course , our 
fac tory pe rsonne l are avai lable to w o i k w i t h 
your arch i tect , p lant m a n a g e m e n t , 
eng ineer ing, and m a i n t e n a n c e personne l to 
r e c o m m e n d a s tandard or c u s t o m 
formula ted D u d i c k Cor ros ion-Proo f p roduc t 
that mee ts your exact pe r fo rmance a n d 
durabi l i ty requi rements . 

Flodr Tdpplrltjs/LlrtltlrJS 

D e s i g n e d for : 

• H e a v y T ra f f i c • C o n d u c t i v i t y 
• N e w C o n c r e t e • L i g h t D u t y 
• E x i s t i n g & E r o d e d C o n c r e t e • C l e a n a b i l i t y 
• Fu l l R a n g e of C h e m i c a l S p i l l s • C o l o r s / A p p e a r a n c e 

Tanktlhltigs 

D e s i g n e d for : 

• C o n c r e t e o r S t e e l • H o l d i n q T a n k s 
• P r o c e s s V e s s e l s • S u m p s , P i t s , T r e n c h e s 

• " E " C o a t T a n k s 

Secotldary Containment Linings 

D e s i g n e d fo r : 

• T a n k F a r m s • H o l d i n g P i t s 

Coatings ; 

D e s i g n e d fo r : 

• T a n k E x t e r i o r s • S t r u c t u r a l S t e a l 

Corrosion system Designs 

T h e D u d i c k S y s t e m s are d e s i g n e d w i t h : 

• H e a v y A g g r e g a t e for H i g h I m p a c t & A b u s e 
• G l a s s R e i n f o r c e m e n t for E x p a n s i o n & C o n t r a c t i o n 
• E p o x y , P o l y e s t e r , V i n y l e s t e r , U r e t h a n e & A c r y l i c R e s i n s 

Services Ottered: 

• C o n c r e t e S p e c i f i c a t i o n s 
• S t e e l S p e c i f i c a t i o n s 
• L i n i n g & T o p p i n g 

S p e c i f i c a t i o n s 

• I ns ta l l a t i on D e t a i l D r a w i n g s 
• F i e l d T e c h S e r v i c e 
• A p p l i c a t i o n 

R e c o m m e n d a t i o n s 

i 12 



Experience 

J u d i c k C o r r o s i o n Proof p roduc t s have 
oeen used in nearly every t ype of m a n u 
fac tur ing and p rocess ing opera t ion w h e r e 
c h e m i c a l env i ronmen ts or h igh mois ture 
cond i t i ons present a cons tan t cor ros ion 
p rob lem. 

(Jur p roduc ts are pro tec t ing the plants a n d 
equ ipment of m o s t of the For tune 5 0 0 
c o m p a n i e s and hundreds of smaller, loca l 
f i rms. They are u s e d at major U.S. gov
e rnmen t ins ta l la t ions a n d in m a n y m u n i c 
ipal water a n d s e w a g e t reatment p lants . 

They have been insta l led in every g e o 
graph ic nrea of the Un i ted S ta tes and have 
been expor ted to many Eu ropean 
count r ies . 

W h i l e our exper ience cove rs nearly 
every type of industr ia l env i ronment , a 
few spec i f i c examp les d e s e r v e spec ia l 
men t i on b e c a u s e they he lp demons t ra te 
m a n y of the spec ia l capabi l i t ies of Dud ick 
Co r ros i on Proof, Inc. p roduc t s and people. 

Pulp and Paper Industry 

Dud ick C o r r o s i o n Proof, Inc. deve loped a 
spec ia l ser ies of p roduc ts to reline the in
teriors of the tile ches t s u s e d in pulp and 
paper manu fac tu r i ng opera t ions . Instal led 
by Oud ick personne l under t ight turn
a round schedu les , these rel ining s y s t e m s 
have demons t ra ted their abi l i ty to e l imi
na te leak ing p rob lems a n d to s tand up to 
the severe chem ica l env i ronments in
vo lved . M a n y of these insta l lat ions have 
a l ready endured more than seven years of 
cons tan t serv ice w i thou t a single failure. 

Chemical Processing Industry 

Dud ick Cor ros ion-Proo f p roduc ts are u s e d 
ex tens ive ly to protect vu lnerab le equ ip 
men t and s t ructures in c h e m i c a l p r o c e s s 
ing and pe t ro leum ref ining operat ions. Our 

sys tems have ach ieved exce l len t se rv i ce 
records in c h e m i c a l env i r onmen ts rang ing 
f rom p H 1 to p H 14, i nc lud ing e x t e n d e d 
exposures to h igh c o n c e n t r a t i o n s at ele
vated temperature. 

Power and Energy 

Dudick Cor ros ion -P roo f mater ia ls are u s e d 
extens ive ly in c o a l a n d oi l p o w e r e d e lec t r i 
ca l generat ing p lan ts i nc lud ing t renches , 
was te wa te r t rea tmen t t anks , a n d the s e 
vere env i ronment of f lue g a s desu l fu r i za -
t ion s y s t e m s (ducts a n d sc rubbe rs ) . 

Food Processing 

Several Dud i ck Co r ros i on -P roo f p r o d u c t s 
are avai lable in spec ia l f o rmu la t i ons w h i c h 
meet F D A requ i rements for f o o d p rox im i ty 
and food con tac t . Our P ro tec to -L ine a n d 
Pro tec to-Cre te f loor topp ings , for examp le , 
provide impor tan t res i s tance to b o t h a c c i 
dental spi l ls a n d the ha rsh c h e m i c a l c l e a n 
ing agen ts requi red to ma in ta i n san i ta t ion . 
In add i t ion, our l in ing s y s t e m s prov ide 
important p ro tec t ion for s to rage vats a n d 
p rocess ing equ ipmen t w h e r e c h e m i c a l l y 
act ive ingredients are invo lved. 

Metal Working 

Dudick Cor ros ion -Proo f p roduc t s are u s e d 
in many areas in bo th p r imary meta ls 
manu fac tu r ing and me ta l s f in ish ing opera 
t ions. T h e s e inc lude p ick l i ng l ines, w a s t e 
water t rea tment faci l i t ies, s t ack e m i s s i o n 
contro l s y s t e m s and e t ch i ng a n d p la t ing 
m o m s . 

Waste Water Treatment 

Dudick Cor ros ion -Proo f p roduc t s e f fec t i ve 
ly protect the major c o m p o n e n t s of w a s t e 
water t rea tment faci l i t ies s u c h as se t t l ing 
tanks, aerat ion uni ts , re tent ion tanks, ac t i 
vated c a r b o n p i ts and oi l s k i m m e r s . 

Exotic Metals 

Occas iona l l y , p lants or equ ipmen t built 
w i t h exot ic meta l vesse l s and p ip ing sys 
t e m s wi l l be conver ted to other p roduc t i on 
u s e s w h e r e even they are suscep t i b le to 
co r ros ion . Dud ick Cor ros ion -Proo f , Inc. h a s 
s u c c e s s f u l l y l ined s ta in less s tee l , Inconel . 
a l um inum, as we l l as the sof t meta ls , w i t h 
spec ia l ly des igned pro tec t ive s y s t e m s 
appropr iate to their n e w m i s s i o n s . 

Aerospace 

Dudick Corrosion-Proof lined the entire in
terior of the building (big enough to hold a 
747) where the reusable space shuttle 
fuel tanks are sandblasted and cleaned 
with an acid spray. We also provided the 
corrosion protection for several small alu
minum plates essential for the (unction of 
the air regeneration systems aboard the 
Enterprise and Columbia shuttles. 

Electronics 

Dud ick Cor ros ion-Proo f products are u s e d 
in many e lect ron ic component m a n u f a c 
tur ing a n d a s s e m b l y areas . They prov ide 
both res is tance to the acids used in m a n u 
fac tur ing p r o c e s s e s a n d provide the c l ean -
abil i ty essen t ia l to the maintenance of a 
c lean - room env i ronment . 

Composite Flooring 

In m a n y industr ia l p lan ts service require
men ts wi l l vary s ign i f i cant ly from one area 
to another. Rather than r e c o m m e n d a 
s ingle f loor topp ing des igned to mee t the 
m o s t severe requ i rements , Dudick Co r 
ros ion-Proof wi i l deve lop a more cos t -
e f fec t ive c o m p o s i t e s y s t e m with per fo rm
ance tai lored to the ac tua l needs of 
spec i f i c p roduc t ion zones . 



UNIT "C 

Unit "C" - Truck Staging Area is a new concrete pad without a canopy. The pad is located on the 
existing Clean Harbors of Chicago, Inc. (CHCI) portion ofthe facility. 

Unit "C" - Truck Staging Area is a hazardous waste transportation vehicle storage unit authorized 
under the June 30, 1995 modified RCRA Part B issued to CHCI. 

Unit "C" - Truck Staging Area is a coated concrete secondary containment truck staging. Area is 
located along the eastern edge ofthe facility, north of Unit "D" - Bulk Solids Storage Pad. Tlie 
Truck Staging Area is sized to accommodate up to six (6) transportation units (non-ignitable wastes 
only) such as bulk transfers awaiting analytical approval for the inorganic wastewater treatment 
system or van trailers waiting for a slot at the Outdoor Container Storage Area unloading dock. 

The concrete slab of Unit "C" is constructed ofa 10-inch thick reinforced concrete. The storage pad 
is divided into two (2) storage bays to provide segregation of potentially incompatible materials. 
I he bays are separated by concrete curbing which increase in height over the length of tlie bay, from 
3 inches at the front (west side) ofthe bay lo 25 inches al the rear (east side) ofthe bay. The entire 
secondary containment is coaled. 

For construction details see CHCI Dwg. No. 4218 (Dwg. 2916-S-05 Rev. 0) in Appendix B-l. 

For calculations of structural integrity, see Appendix C-1. The containment calculations are on tlie 
drawing. 

Ilie entire secondary containment was coaled with Protecto-Coat 900,30 mils thick, as manufactured 
by Dudick, Inc. For tecluiical data, application and Chemical Resistance Chart, see Appendix B-3. 

There are the following deviations from Part B Approved and As-Built on CHCI Dwg. No. 4218 
(Dwg. No. 2916-S-05): 

Rev. F - 01/19/95 
Part 0 Approved As-Built-Rev. 0-08/29/95 

I. Plan Moved Truck Staging Area to north and moved Bulk 
Solid Storage Pad south (switched locations). Deleted 
one sump. Sump is divided by stainless steel plate. 
Added bump lo front side of pad to increase 
containment capacity. 

2. Section A-A Added bump on the front side of the pad. Added 
sump dividing plate. 

3. Section B-B Added water stop. 



4. Added Section D-D and Detail #2. 

5. , Secondary Containment Calculations Changed to reflect structural changes. New revised 
available containment capacity is 12,583 gal. 

6. Notes Added note 7 & 8. 

During the visual inspection, the Truck Staging Area was in excellent condition. There were no 
cracks, gaps, scratches or other damage. No penetrations are present within the containment 
structure. • 
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State of Illinois 

ENVIRONMENTAL PROTECTION AGENCY 

217/524-3300 

October 5, 1995 

Clean Harbors of Chicago, Inc. 
11800 South Stony Island Avenue 
Chicago, Illinois 60617 

Re: 0316000051 --CookCounty 
Clean Harbors of Chicago, Inc. 
ILD000608471 
Log No. B-16-M-2 
R C R A Permit File 

Gentlemen: 

The Agency has completed its review of the Construction Certification Report dated September, 
1995 for the Bulk Storage Pad (Unit "B") and the Truck Staging Area (Unit "C"). The Agency 
inspected these units on September 12,1995. Pursuant to the Agency's review and inspection, 
the Construction Certification Report for the above units is approved. 

Storage of compressed gases in these units is not allowed until the requirements of Condition 
1(E)(8) have been fulfilled. 

Due to the changes in the final containment volumes of the above units, please submit a Class 1 
modification to reflect these changes. 

If you have any questions regarding this letter, please feel free to call Mark A. Schollenberger, 
P.E. at 217/524-3307. 

Sincerely, 

Mary A. Gade, Director 2200 Churchill Road, Springfield, IL 62794-9276 

Edwin C. Bakowski, P.E. 
Manager, Permit Section 
Bureau of Land 

ECB: rd\95941.WPD 

Printut on Recycled Ptoer 
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ENVIRONMENTAL SERVICES, INC. 
325 WOOD ROAD • BRAINTREE, MA 02184 

(617)849-1800 

V i a Federal Express 

Mr. Robert Watson, P . E . 
I l l i n o i s Environmental Protect ion Agency 
D iv i s ion of Land P o l l u t i o n Control — #24 
Permit Sect ion 
2200 C h u r c h i l l Road 
Post O f f i c e Box 19276 
S p r i n g f i e l d , IL 62794-9276 

Re: Clean Harbors of Chicago, Inc. 
Log No. B-16-M-2 

Construction C e r t i f i c a t i o n Report 

Dear Mr. Watson: 
In accordance with the provis ions of Conditions I . K . I and I I . D . I 

of the RCRA Part B Permit issued June 30, 1995 Clean Harbors of 
Chicago, Inc. (CHCI) i s pleased to submit th i s Construction 
C e r t i f i c a t i o n Report (CCR) for c e r t a i n uni ts at the modified CHCI 
f a c i l i t y located at 11800 South Stony Is land Avenue in Chicago, I L . 

Today's submittal includes one (1) o r i g i n a l and two (2) copies of 
the CCR as prepared by Hoyer Schlesinger Turner, Inc. The CCR includes 
a l l pert inent engineering design c a l c u l a t i o n s , a s - b u i l t drawings, and 
coating information reguired by the Agency. The report also includes 
the required independent profess iona l engineer (PE) c e r t i f i c a t i o n 
statement and sea l . 

I f you have any questions, please f e e l free to contact me at (617) 
849-1800, extension 4473. 

S incere ly , 

Paul A. Ahearn 
Manager, Regulatory Compliance 

Enclosure 

"People and Technology Creating a Better Environment" 



CERTIFICATION 

This statement is to be completed by both the responsible officer and the 
registered professional engineer upon completion of construction in 
accordance with 35 IAC Section 702.126. Submit one copy of the certification 
•with original signatures and two additional copies (four additional copies 
for UIC wells). Forward these certification statements and any information 
required by the permit to the following address: 

Illinois Environmental Protection Agency 
Bureau of Land - #33 
Permit Section 
2200 Churchill Road, P.O. Box 19276 
Springfield, Illinois 62794-9276 

FACILITY NAME: CLEAN HARBORS OF CHICAGO, INC. 

IEPA SITE CODE: 0 3 1 6 0 0 0 0 5 1 

U.S. EPA ID NO.: I L D 0 0 0 6 0 8 4 7 1 

PART B PERMIT LOG #/UIC PERMIT #: B-16-M-2 

PERMIT (OR MODIFICATION) ISSUANCE DATE: June 30, 1995 

I.K.I & II.D.l PERMIT CONDITION NO. REQUIRING CERTIFICATION: 

The Unit 1126 has been constructed 1n accordance 
with the specifications in the Part B/UIC Pennit. Documentation that the 
construction was in accordance with the permit is contained 1n the enclosed 
report. I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in accordance 
with a system designed to assure that qualified personnel properly gather 
and evaluate the.information submitted. Based on my inquiry of the person 
or persons who manage the system, or those persons directly responsible for 
gathering the infonnation, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there 
are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations. 

Signature of Owner/Operator 

Signature of Registered/f\E. 

September 9, 1995 
Date 

II 532-2101 

Alan S. McKim, Director 
Clean Harbors of Chicago, Inc. 

Name and Title 
Marie Vanagas 
62—40801 
Hoyer-Schlesinger-Turner. Inc. 

Name of Registerea\»flv6ii«4jnd 
Illinois RegisJ^torV^^W % 

/•^••,'62-4080l\"tp\ 
£ REGISTERED • \ 
I | PROFESSIONAL j = 

(P.E. SEAL) \ +\ ENGINEER r 

\ x °f y / 
X t j N O g ' 

n*vw*dSutwu*. 1979.Cteouf 111 1/l.SoeWn 1039 Ditaovur* 
ol rtn mlormuen • namo uraMr Ml Soctaa f irfurt MWH mty 
innni in* lorm from OMIO procatMd in* could (mull «< vour 
•ootctton b*mg otnad Thu lorm mi o—woppwil Or v» form 
U«(\»<jfrr*-lCt—t' 
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C O N S T R U C T I O N C E R T I F I C A T I O N R E P O R T 

UNIT #26 - Ignitable Container Management Building 

Prepared for: 

C L E A N H A R B O R S OF C H I C A G O , INC. 
11800 S. Stony Island Avenue 

Chicago, Illinois 60617 

Prepared by: 

H O Y E R - S C H L E S I N G E R - T U R N E R , INC. 
Consulting Engineers 

300 West Adams Street, Suite 630 
Chicago, Illinois 60606 

HST Project No. 17851 

September 1995 



W O Y £ R - S C W L £ S I N G E R - T U R N E R 
one 2 6 3 - 0 5 5 6 a r e a c o d e 312 

m c . 

at 

September 9, 1995 

Mr. Paul Ahearn 

Manager, Regulatory Compliance 
C L E A N HARBORS OF CHICAGO, INC. 
11800 South Stony Island Avenue 
Chicago, Illinois 60617 

Re: Construction Certification Report 
Unit #26 - Ignitable Container Management Building 
11700 South Stony Island Avenue 
Chicago, Illinois 60617 
HST Project No. 17851 

Gentlemen: 

This report presents the results of Hoyer-Schlesinger-Turner, Inc.'s (HST) involvement in 
construction modification ofthe Unit #26 - Ignitable Container Management Building. 

The construction documents for modification of the existing building were prepared under HST 
supervision. HST engineers made numerous field trips to observe construction. Tlie repair of cracks 
in the existing concrete slab of Unit #26 and application of the coating was witnessed by HST 
Licensed Structural Engineer, Peter Bernes. Tlie final inspection of Unit #26 was performed by HST 
engineer, Marie Vanagas, PE on September 8, 1995. 

The secondary containment system is designed and constructed to prevent any migration of wastes 
or accumulated liquid out to the soil, ground water or surface water at any time. 

The presence of small drips, spills, leaks or precipitation in the secondary containment for Unit #26 
will be monitored tlirough daily visual plant inspections. 

Respectfully submitted. 

HOYER-SCHLESINGER-TURNER, INC. 

: • PROFESSIONAL : ; 

\ * \ ENGINEER / * £ 
Illinois Licensed Professional Engineer 
License No. 062-040801 
Expiration Date: 11/30/95 

MV/ar 



SUMMARY OF INSPECTION 



UNIT #26 

Unit #26 - Ignitable Container Management Building is an existing fully enclosed structure. There 
is no change in the usage ofthe building. However, the building was modified to comply with tlie 
City of Chicago Building Code. Chapter 15-24, to have 4 HR tire rating. A new fire suppression 
system was installed and lire vents were added to the roof structure. Explosion vents of the structure 
are existing. New explosion vent was added for The Pumping Enclosure which was built witliin the 
building on the north side. For construction details, see CI1CI Dwg. No. 4210 (Dwg. 2916-M-18, 
Rev. 0) in Appendix 26-1. 

Unit #26 is authorized under the June 30, 1995 modified R C R A Part B issued to CHCI. 

Tlie building was built in 1982. It has a smooth reinforced concrete floor (6" concrete slab with 
W/6 x 6 - 6/6 WWF) and a 9-inch high containment curb all around the perimeter ofthe building. 
Secondary Containment calculations are shown on CHCI Dwg. 4210 in Appendix 26-1. For 
calculations of structural integrity, see Appendix 26-3. Tlie entrances to the building are raised and 
provided with ramps. TUc secondary containment is topped with Protecto-Crete 900, 1/4 inch thick 
unrcinforccd high density vinyl ester, trowel applied as manufactured by Dudick, Inc. See Appendix 
26-2 for technical information and chemical resistance chart. 

The Ignitable Container Management Building - Unit #26 is authorized for the storage of up to 
10,560 gallons of hazardous waste (192 - 55-gallon drums or equivalent - 1 high) ignitable liquids 
and solids. The waste stored in this building consists primarily of hazardous wastes which are 
intended to be processed in the CI ICI Fuels Blending Operation located in the adjacent Building 43. 
Such containers are transferred to the Fuels Blending Operation by means of an enclosed and 
contained conveyor system which connects the two buildings. In addition, Building #26 is equipped 
with an enclosed and ventilated drum Pump Enclosure/lab pack pouroff station to facilitate the 
pumping of liquids/sludge directly lo the bulk ignitable liquid tank farm through distribution Fill 
Manifold. 2" 0 pipe line was pressure tested on August 31, 1995. For pipe diagram - Dwg. PT-007 
and I lydrostatic Test Record, see Appendix 26-4. A lab pack consolidation station that includes an 
operating fume hood is located in the north-east corner ofthe building. 

"As-I3uilt" CHCI Dwg. No. 4210 (Dwg. No. 2916-M-18) shows the following revisions from Part 
B Approved drawings: 

Rev. C-01/19/95 
Pari H Annrovcd As-Built - Rev. 0 - 08/29/95 

| . Plan Activated carbon vents moved from indoor to the outside 
(north side of building). 
Pump relocated to inside of Pumping Enclosure. 
Pumping Enclosure redesigned. 
Conveyor shortened. 
Southern Ramp at overhead door left as originally designed. 
Overhead 2" G pipe relocated. 

1 



2. Section B-D Section shortened. 
Modified north exit. 

3. Notes Added note 4. 

4. Section C-C Modified to reflect changes in plan. 

5. Secondary Containment Calcs Changed to reflect ramps modification. New available 
\ secondary containment is 12,415 gallons. 

During the visual inspection, the Secondary Containment was in excellent condition. There were 
no cracks, gaps, scratches or other damage. No penetrations are present within the containment 
structure. 

2 
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Fig. 5. Design chart (or axles with slngla whaais. 



S H E E T . .or. 

P R O J E C T . 

S U B J E C T 

P R O J E C T NO. /7 

HOYER-SCHLESINGER-TURNER, INC. 

OATE 

i4-n 
SLABS ON GROUND * 

For any slab on the ground, adequate preparation of aubgrade for drain
age and compaction is of prime importance. Dowelled expansion joints and 
weakened plane contraction joints should be carefully located, including ex
pansion joints at all walls. 

The design of slabs on the ground to distribute concentrated or uniform 
loads involves the elastic properties of the subsoil aud the slab itself. An 
analysis can be made but is quite involved. Slabs for the very.lightest occu
pancy should be not less than 4* thick, aud slabs for other occupancies may 
be empirically selected, the following being about minimum and sometimes 
less than what is required by ACI 807 for supported slabs:— ' 

Occupancy ' 

Sub-slabs under other slabs 

Domest ic or i ight commerc ia l 
(loaded leaa than 100 pal) 

Commerc ia l—ins t i tu t iona l—bams 
(loaded 100-200 pal) 

Industr ia l ( loaded not over 400-500 
psf) and pavements for industrial"-
plants, gas stat ions, and garages 

I ad u i t r ia l (loaded 600-000 paf) and 
heavy pavements for indus t r ia l 
p lants, gas stat ions, and, garages 

Industr ia l ( loaded 1500 psf) t 

Industr ia l ( loaded 2500 paf) t 

Industr ia l ( loaded 3000-3500 psf) t 

M i n . S lab 
Th ickness 

5 " 

Reinforcement % 

N o n e 

One layer 6 x 6 10/10 welded wire 
fabr ic , m i n i m u m for ideal condit ions; 
6 x 6 8 /8 for average condi t ions. 

6 " 

One layer 6 x 6 8 /8 welded wire fabric 
or one layer 6 ic 6 6 /6 . 

One layer 6 x 6 6 /6 welded wire fabric 
or one layer 6 x 6 4 / 4 . 

T w o layers 6 x 6 6 /6 welded wire 
fabr ic or two layers 6 x 6 4 / 4 

8 " 

9 " 

T w o mats of bars (one top, one IwU 
torn), each of f\ bars (D 1 2 " c / c , each 
way •> 1 

T w o mats of bars (one top, one bot
tom) , each of / 5 bars @ 12 " c / c , each 
way 

T w o mats of bars (one top, one bot
t om) , ench o f #5 bars @ 8 " V> 1 2 " 
o / c , each way ' • ' 

L 

* F o r fur ther detai ls, see "Concre te F loors o n G r o u n d . " and "Conc re te A i r p o r t P a v e 
men t , " Por t l and Cemen t Assoc ia t ion, 33 W e s t G r a n d A v e n u e , Ch icago , I l l ino is , 1932, and „ 
" D e s i g n of Concrete Floors on G r o u n d for Warehouse Load ings , " A u g . 1957 Jou rna l , 
Amer ican Concrete Inst i tute, V. O . Box 4754, Hedfo rd S i n . . De t ro i t 19, M i c h . , 

•* For U»ds in nicess of, say, 500 paf, use a t least 3000 psi qua l i t y contro l led con 
crete, and investigate subsoi l condi t ions w i th extra enre. F i l l mater ia l a n d compact ion 
should be equivalent l o ord inary h ighway prnct ice. If ln lmratory contro l of compac t ion ia 
avai lab le, the load capacit ies can be increased in tha ra t io of the ac tua l compac t ion coeff i
c ient, k, to 100. 

t F o r loads in excess of, say, 1500 psf the subsoi l condi t ions should be invest igated 
w i th extra care. 

t P lace first layer of reinforcement 2 i n . below top of s lab ; second layer , 2 In . up f rom 
bo t tom of s lab. < » <. ^ » «•. ••»»• 

I t 

1 I 

I t 
I I 

l i 
I i 

CONCEITS RBNFORCIrJO .STEEL INSTITUTE 
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Dudick Inc, 

Dudick Incorporated 
Corrosion-Ptoof Products 
1818 South Wason Drive 
Streetsboro, Ohio 44241 

216-582-1970 
FAX No. 210-562-7638 

Protecto-Crete 800/900 
TROWEL-APPLIED, UNREINFORCED 
HIGH-DENSITY VINYL ESTER FLOOR 
TOPPING 1/4" (6.3 mm) 

Protecto-Crete 800 Is a high-performance 
vinyl ester floor topping designed for heavy 
truck traffic and abrasion resistance com
bined wtUi excellent resistance to a variety 
of acids and caustics. 

Protecto-Crete 900. in addition, will resist 
many of the organic solvents. 

RECOMMENDED APPLICATIONS SPECIFICATIONS 

Food Processing Floors 
Plating Room Floors 
Pickling Room Floors 
Truck Loading Platforms 
Chemical Storage 

Dike Areas 
Alsleways 
Chemical 
Laboratories 

Topping shall be a 1 /4" thick unrelnfarced 
Blsphenoi-A/Novolac vinyl ester material as manu
factured by Dudick Inc. applied over primed con
crete using a plasterer's trowel or screed. Applica
tion and Installation shall be according to the 
manufacturer's recommendations. 

CHEMICAL RESISTANCE 

Organic Acids Oils 
Inorganic Acids Salts 
Alkali Solutions 
Solvents (900 only) 

A complete listing of substances and con
centrations tested Is available on request. 

PHYSICAL PROPERTIES 

Compressive Strength 11,000 PSI 
ASTM C579 

Tensile Strength 1,800 PSI 
ASTM D638 
Density 140 lbs./ft.3 

Flexural Strength 3.G00 PSI 
ASTM C580 
Thermal Shock 
Resistance 40°F-160°F 

THE PROTECTO-CRETE 800/900 
SYSTEM 

The Protecto-Crete 800/900 System uses a 
primer and a heavily aggregate-filled vinyl ester 
topcoat to achieve a strongly bonded monolithic 
topping with excellent physical and mechanical 
strength and chemical resistance. 

Primer: Tlie blasted or etched concrete surface 
must be primed to provide the "wetting out" 
required for good bonding. Priming Is achieved 
with Primer 27 and Protecto-Crete 800/900 
should be applied while the primer is still 
tacky. 

Topoat: The aggregate-filled. Protecto-Crete 
800/900 topcoat develops a cured strengtti two 
to three times that of the concrete base to 
which it Is applied to provide exceptional 
durability and prolong the life of the substrate 
from corrosion and mechanical abuse. 



APPLICATION INSTRUCTIONS 

Substrate 

Primer 

Basecoat 

Optional 
Sealer Coat 

ESTIMATING QUANTITIES AND 
ORDER BILL OF MATERIAL 
Note: Resin Includes 10 oz./unlt hardener 
as standard. 

SQUARE FEET PER G A L L O N 
CONCRETE 

Primer 27 150-200 
P-Crete 800/900 

Basecoat 58-6G sq. ft ./unit 1/4" 

S-10 Solvent 500 Cleanup 

Quantities shown arc for estimating purposes 
only. Actual field usage may vary. 

Protecto-Crete 800/900 
Trowel-Applied. Unreinlorced High-Density 
Vinyl Esler Floor Topping 1/4" (6.3 mm) 

SURFACE PREPARATION 
Concrete: Concrete must be abrasive-blasted 
or etched with muriatic acid (solution of 1 part 
20° De HCl and 1 part water) lo remove surface 
laitance and other contaminants. Concrete 
must be dry and free of curing compounds and 
form release agents. Surface texture should be 
similar to 40-60 grit sandpaper. 

The prepared surface should have a tensile 
strength of between 250 and 300 PSI per ASTM 
D4541. 

Additional surface preparation will be required 
If a 40-60 grit texture is not achieved and the 
surface laitance not completely removed after a 
single application of acid or with the first 
mechanical preparation procedure. 

Hardener Amount/Gal. or Unit of Resin: 

Hardener Substrate 
Temperature 

Primer 
27 

Protecto-Crete 
800/900 

PH-1 60-70°F 3-4 oz. 10fl.oz7unit 

PH-1 70-90°F 2-3 0Z. 10II. ozAinit 

PRIMING 
Concrete: Concrete must always be primed to 
aid ln the "wetting out" required for good bond
ing. Mix Primer 27 with PH-1 Hardener for 2-3 
minutes and apply with a brush, roller or 
sprayer. Do not allow the primer to puddle. We 
recommend the topcoat be applied over tacky 
primer. 

Protector-Crete 800/900 Mix Ratio; 

Protecto-Crete 800/900 Resin 30 lbs. 
PH-1 Hardener (@75°F) 10 fl. oz. 
G-4 Aggregate 4-60 lb. bags 

TOPCOAT 
Add the entire contents of the pre-measured 
PH-1 Hardener lo Protecto-Crete 800/900 (prc-
mcasurcd) Liquid and blend thoroughly. Add 4 
bags of G-4 aggregate and mix well. Protecto-
Crete Ingredients may be mixed ln a concrete 
mixer or mortar box. Liquid and Hardener must 
be thoroughly blended together before aggregate 
Is added. 

Dudick Incorporated I 

Corrosion-Prool Products I 



Pour the Protecto-Crete mix Into a wheel
barrow and transport to each workman's 
area. Dump directly onto the primed 
concrete. 

The mix should be spread with a plasterer's 
trowel or with (3-4 ft.) wood screeds. Final 
finish with a trowel. 

To terminate work, square cut the topping 
and start with the next work period butting 
to this edge. Permanent terminating lines 
should be made into saw cuts in the con
crete. 

Allow Protecto-Crete to cure overnight 
before subjecting the area to foot traffic. 

Allow to cure 1-2 days at 70°F before 
permitting truck traiTlc. 

Pot Life and Cure Cycles: 

Protecto-Crete 800/900 

Temperature Pot Life Cure Time 

50°F 50-60 Min. 72 Hrs. 

75°F 30-40 Min. 48 Hrs. 

90°F 20-30 Min. 24 Hrs. 

Do not attempt to store mixed material. 
Residual material should be properly 
disposed of at the end of each work period. 

Recommended application temperatures 
should be between 50°F and 110°F sub
strate temperature. 

Application of Protccto-Crcte 800/900 In 
direct sunlight may lead to blistering, 
pinholes, or wrinkling ln the iloor topping 
due lo outgasslng of air in the concrete and 
high substrate temperatures. 

C L E A N I N G 
Clean tools and equipment with S-10 
Cleaning Solvent. 

SHIPPING 

Tlie S-10 Cleaning Solvent is a red label Item 
with a flash point of 52°F (PMCC). The Hard
ener is classified as Organic Peroxide and 
carries a yellow warning label. Protecto-Crete 
liquids are red label Items and classified flam
mable. 

STORAGE 

Warning: All Dudick products classified by 
DOT labels as cither while, yellow or red labels, 
must not mixed or stored together as an explo
sive reaction may occur. 

Protecto-Crete Liquid and Hardener are flam
mable and an oxidizer, respectively, and should 
be stored ln a cool, dry place, away from open 
flame, sparks and other hazards. Protecto-
Crete 800/900 Ingredients are stable for 3 
months when properly stored under 75°F. 
Excessive heat may cause premature gelling 
and reduce available working time (pot life). 

SAFETY 

M.S.D.S. - Sheets must always be read before 
using products. Protecto-Crete systems are 
intended for application by experienced, profes
sional personnel. Dudick Inc. can supply 
Protecto-Crete Systems supervision to help 
determine Uiat the surface has been properly 
prepared, the Ingredients correctly mixed, and 
the materials properly and safely applied. 

If Protecto-Crete materials arc to be applied by 
your own personnel or by a third-party con
tractor, please be sure that they are aware of 
the following safety precautions: 

• Exposure to vinyl ester resins and hardeners 
may cause severe dermatitis reactions in some 
people. Cleanliness of the skin and clothing is 
critical and must be of paramount concern. 

• Safely glasses, gloves, and suitable protective 
clothing must be worn at all times. 

I 
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• Suitable respirators should be used. Note: 

• If contact with hardeners occurs, remove 
any clothing Involved and wash the skin 
with large amounts of water. Discard the 
clothing. Do not attempt to wash and reuse 
lt. Protecto-Crete Liquid may be washed off 
with S-10 Cleaning Solvent. MEK. or lac
quer thinner. DO NOT USE ACETONE. 

• Fumes are flammable and heavier than 
air. Proper ventilation should be main
tained lo minimize breathing of concen
trated fumes. 

• If a rash or dermatitis occurs, remove the 
Individual from the work area and seek a 
doctor's care for dermatitis. 

• Keep open flames and sparks away from 
the area where toppings are being mixed 
and applied. 

• Iu case of eye contact, wash with water for 
at least 15 minutes and consult a physi
cian. If swallowed, do not Induce vomiting; 
call a physician Immediately. 

Dudick Inc. ("Dudick") warrants all goods of Its 
manufacture to be as represented in Its catalogs 
and that the application of Its products by Its 
employees or sub-contractors shall be performed 
ln a workmanlike manner. Dudlck's obligation 
under this warranty shall be the repair to and 
replacement of any applications which its exami
nation shall disclose to be defective. Dudick 
makes no warranty concerning the suitability of 
lis product for application lo any surface, lt 
being understood that the goods have been 
selected and the application ordered by tlie 
purchaser. DUDICK INC. MAKES NO WAR
RANTY, EXPRESS OR IMPLIED. THAT THE 
GOODS SHALL BE MERCHANTABLE OR THAT 
TOE GOODS ARE FIT FOR ANY PARTICULAR 
PURPOSE. THE WARRANTY OF REPAIR OR 
REPLACEMENT SET FORTH HEREIN IS EXCLU
SIVE AND IN LIEU OF ALL OTHER WARRAN
TIES ARISING BY LAW OR OTHERWISE; AND 
DUDICK INC. SHALL NOT BE LIABLE FOR 
INCIDENTAL OR CONSEQUENTIAL DAMAGES. 
INCLUDING BUT NOT LIMITED TO LOST PROF
ITS. DOWN TIME. DAMAGES TO PROPERTY OF 
THE PURCHASER OR OTHER PERSONS. OR 
DAMAGES FOR WHICH THE PURCHASER MAY 
BE LIABLE TO OTHER PERSONS. WHETHER 
OR NOT OCCASIONED BY DUDICK'S NEGLI
GENCE. This warranty shall not be extended, 
altered or varied except by written instrument 
signed by Dudick and Purchaser. 

Protecto-Cr^te 800/900 I 
Trowel-Applied, Unreinlorced High-Density I 
Vinyl Ester Floor Topping 1/4" (6.3 mm) | 
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Introduction 

, ud ick Cor ros ion-Proo f p roduc t s are available in s tandard s y s t e m s 
ior u s e as f loor toppings, v e s s e l l inings or equ ipment coa t ings . E a c h 
s y s t e m is manu fac tu red in a n u m b e r of resin bases to provide 
cor ros ion protect ion over the ent ire range of chemica l act iv i ty f rom 
pH 1 th rough pH 14. D e p e n d i n g on the sys tem and the fillers and 
re in forcement c h o s e n , p ro tec t ion c a n be main ta ined at e levated 
temperatures . Severa l fire retardant formulat ions are a lso available. 

It shou ld be noted that a p rospec t i ve user is not l imited to the bas ic 
env i ronmenta l propert ies l is ted for e a c h s y s t e m . A n y produc t in the 
Oud i ck Cor ros ion-Proo f line c a n be mod i f ied to provide the mois ture 
and c h e m i c a l res is tance requi red for a spec i f i c app l ica t ion . 

To th is end , Dud ick Cor ros ion -Proo f main ta ins a product test ing 
laboratory w h i c h is comp le te l y equ ipped to evaluate the abil ity of 
our p roduc t s to per fo rm in ac tua l end-use s i tuat ions. 

How to Use the Corrosion Guide 

A l l tes t ing is p e r f o r m e d us ing the ac tua l l iquid or l iquids w h i c h w i l l 
be e n c o u n t e r e d in the f ie ld. T h e s e are usua l ly supp l ied by the 
p rospec t i ve c u s t o m e r to be sure that t he concen t ra t i ons invo lved 
and any poss ib l e comb ina t i ons of c h e m i c a l s are cons i s ten t w i t h 
field cond i t i ons . 

Perhaps the m o s t s igni f icant aspec t of our test ing p rogram is the 
use of A t las Test Ce l l s . T h e s e a l low us to s imulate fac tors s u c h as 
s t rat i f icat ion, ag i ta t ion , v o l u m e var iances and env i ronmenta l 
factors (i.e tempera tu re d i f fe rences o n the outs ide and ins ide of 
vesse l wal ls) to ach ieve a more accura te and real ist ic eva luat ion 
than is poss ib l e w i t h s imp le c o u p o n tes ts . 

T h e u s e of A t l a s Test Ce l l s a lso a l lows u s to vary res ins , f i l lers, a n d 
re in forcement mater ia ls separate ly to determine w h i c h c a n prov ide 
the bes t p e r f o r m a n c e under the spec i f i ed cond i t ions . 

Of course , appropr ia te phys ica l and m e c h a n i c a l tests are a lso a n 
important par t of any p roduc t test ing sequence . 

Special Note 

T h e co r ros ion resistant proper t ies 
desc r i bed in this G u i d e have b e e n 
de te rm ined either by ana lys is (the typ ica l 
abi l i ty of a resin to resist a t tack by a spec i f i c 
c h e m i c a l subs tance ) , by tes t ing , or by 
ac tua l f ield pe r fo rmance exper ience. Thus, 
the rat ings s h o w n are use fu l in helping a 
potent ia l user m a k e a prel iminary evaluat ion 
for fur ther invest igat ion. 

S i n c e m o s t instal lat ions invo lv ing host i le 
c h e m i c a l env i ronments a lso involve 
d y n a m i c p r o c e s s e s w h i c h c a n vary w ide ly 
f rom indust ry to indust ry a n d plant to plant, 
it is a lways necessa ry to c o n s u l t the Dud ick 
Cor ros ion-Proo f fac tory for g u i d a n c e before 
m a k i n g a final se lec t ion . 

Th is is espec ia l l y cr i t ical w h e n a c h e m i c a l is 
not l is ted or w h e r e a comb ina t i on of 
chemica l s are present . Tho rough t es t i ng in 
the Dud ick laboratory us ing the ac tua l 
chem ica l s unde r s imu la ted p r o c e s s i n g or 
storage cond i t i ons is the on l y way to assu re 
sat is fac tory end -use p e r f o r m a n c a 

To s impl i fy the in format ion p resen ta t ion , 
this G u i d e prov ides temperature l imit da ta 
(page 1) and C h e m i c a l p e r f o r m a n c e 
charac ter is t i cs in separate char ts . If an 
ant ic ipated cond i t i on is not cove red , p lease 
consu l t a D u d i c k Cor ros ion -Proo f 
representat ive or the fac tory for add i t iona l 
in format ion or to arrange an appropr ia te 
pe r fo rmance test. 

All techn ica l d a t a and recommendations 
presented here are bel ieved to be reliable at 
the t ime of pub l i ca t ion . Because field 
cond i t ions c a n vary significantly, all data 
shou ld be cons ide red on ly as suggestions 
of poss ib le app l i ca t ions . Dudick Corrosion-
Proof, Inc. a s s u m e s no responsibility for 
resul ts ob ta ined or d a m a g e s incurred from 
any u s e w h e t h e r or not the use resulted 
from the r e c o m m e n d a t i o n s in this Guide. 
Any r e c o m m e n d a t i o n s or technical advice 
rendered is no t to be taken as a license to 
operate under or in tended to suggest the 
in f r ingement of any ex is t ing patent 
Liabil ity, if any, is l imited to replacement of 
p roducts . 



Temperature/Chemical Resistance Key 

Indicator Definition Indicator Definition Indicator Definition 

Material wiil withstand 
constant flow or immersion 
service. 

Material is suitable for 
intermittent or Spillage 
service 

\ 

Material will tolerate Fumes 
only 

1 Good to the maximum 
temperature of the product 

High Temperature 
Service to 160°F(71°C) 

Moderate Temperature 
Service to 140° F (60 °C) 

Warm Temperature 
Service to 100°F (37°C) 

NR 

NI 

PV 

Not recommended 

No information available 

Performance varies with 
conditions. Consult Dudick 
for recommendations or 
testing 

Example 48. Boric Acid 
A a -

14 
A/O 

13 
hlO 

11 
MO 

n si si si ( 1 2 ) i: 

HO «IO 

Each grid b lock in the G u i d e s h o w s all the in format ion w h i c h is 
available on t h e p r o d u c t for the use s h o w n . Thus , a block w h i c h 
s h o w s 12. indicates that the product is capable of prov id ing 
immers ion serv ice u p to 160 ° F. Similarly, a b lock w h i c h 

s h o w s F1 i nd i ca tes the mater ial wi l l tolerate temperatures to the 
m a x i m u m capab i l i t y s h o w n in the Temperature Limits chart be low, 
but that it is d e s i g n e d for exposure only to fumes. 

Temperature Limits 

Product Substrate 
Maximum 
Temperature Notes 

Protecto-Coat Series Matal 1 3 0 ° F 5 4 ° C ' Steel: Constant Flow; Steel Dry or Intermit
Concrete/Steel 1 3 0 ° F 5 4 ° C tent Spil ls: 200°F (93°C) to 3S0°F (96°C1 

1 Concrete: Constant Flow 

Protecta-Crete Series | Matal Not Recommended 1 Intermittent Spills, otherwise maximum 
Concrete 2 5 0 ° F 1 2 0 ° C temperature is I50°F 

Protecto-Flake Series \ Metal' 1 8 0 ° F 3 3 ° C 4 Steel: Immersion; Steel. Ory: 250°F (121 °C) 
Concrete Not Appl icab le 

Protecto-Glass Series | Metal' 1 6 0 ° F 7 1 ° C ' Steel: Constant Flow 
Concrete 1 6 0 ° F 7 1 ° C 

Protecto-Une Series j Metal • 1 6 0 " F 7 1 ° C " Steel: Constant Flow and Immersion 
Concrete ' 160° F 71° C 

' Concrete: Constant Flow 

Protecto-Seal Series | Metal • Not Appl icab le • Tile: Constant Flow and Immersion 
Tile/Concrete • 160° F 71° C 

I Grout Series | Metal Not Appl icab le 
Concrete 1 6 0 ° F 7 1 ° C 

1 



Dudick 
Material will withstand constant flow or immersion service 
Material is suitable for intermittent or Spillage service 
Material will tolerate fumes only 

Light Duty Linings/Coatings Toppings Heavy Duty Linings 

•May need synthetic fabnc or carbon fillers. Consult a Dudick Corrosion-Proof, Int 
technical representative for mora complete information on these product*. 



iDudick 
i / _ v I Material will withstand constant flow or immersion service 

B » S Material is suitable for intermittent or Spillage service 
F Material will tolerate fumes only 

Light Duty Linings/Coatings Toppings Heavy Duty Linings 

58. Calcium Bisulfite 
59. 
60. 

Calcium Carbonate (Soda Ash) 
Calcium Chloride 

61. Calcium Hydroxide* 
62. Calcium Hypochlorite (5%)* 
63. Calcium Nitrate 
64. Caprylic Acid 
66. Carbon Disulfide 
66. Carbon Tetrachloride 
67. Castor Oil 
68. Chloracetic Acid 
69. Chloral 
70. Chlorine Dioxide 
71. Chlorine Gas (Dry) 
72. Chlorine Gas (Wet) 
73. Chlorine Water (Saturated) 
74. Chlorobenzene 
75. Chloroform 
76. Chloroohenol 

S4 S 4 14 J 3 L 13 13 F l F l S3 S3 31 
14 14 14 14 13 13 11 NR S1 S1 S4 
14 14 14 14 14 13 11 11 SI V SI 
14 14 14 14 13 14 11 NR si SI S3 
F4 F4 F4 _F4_~ S4 _ S 4 j F4 "• NR "IfsTC •;.S3V." 
14 14 14 14 14 13 11 11 S1 S1 SI 
AW NR 14 14 14 14 NR NR AW NR NR 
F4 NR S4 S4 S4 S4 NR NR S4 S4 S4 
F4 F4 S4 S4 S3 S3 NR NR S3 " S3 S3 
14 14 14 14 14 14 11 11 S1 S1 SI 
F4 NR F4 F4 F4 ' F4 F1 F l •'AW " S 4 - S4 ' 
NR NR NR NR NR NR NR NR S4 S4 NR 

_F4_ NR S4 S4 S3 " S3 NR NR NR S4 S3 
NR NR F 4 F4 F3 F3 NR NR NR NR S4 
NR NR NR NR ' F4 F3 NR NR NR S4 ' S2 
NR NR S 4 S4 S3 S3 F4 F4 S4 S4 S2 
F4 NR NR NR S4 S4 NR NR S4 S4 NR 
F4 NR NR NR NR NR NR NR S4 S4 NR 
NR NR NR NR NR NR NR NR NR NR NR 

NR NR NR NR NR NR NR NR NR NR NR 
F4 NR S4 S4 S4 S4 NR NR NR NR S4 
F4 F 4 S4 S4 S4 S4 S4 S4 S4 S4 S4 
F4 NR S4 S4 J±. S4 S4 ' S4 " S4 S4 S4 
S4 S 4 14 14 14 13 SI SI S1 S1 SI 
S4 F 4 14 14 14 13 S1 SI S4 S4 SI 
S3 S 3 S4 S4 S3 S3 SI SI S2 S2 S4 
S4 S 4 S3 S3 S3 S3 S1 S1 S2 S2 SI 
S3 S3 14 14 14 14 SI SI S1 SI S1 
S3 S3 14 14 14 13 ' 11 11 S3 S3 S1 
S1 SI 14 14 14 14 14 14 SI SI S1 
SI SI 14 14 14 14 14 14 S1 S1 S1 
S 3 33 14 14 14 13 11 11 S3 S3 S1 
NR NR NR NR PV PV NR NR NR NR NR 
NR NR NR NR NR NR NR NR NR NR NR 
S4 PV 14 14 14 14 PV PV PV 11 S1 
S4 PV 14 14 14 14 PV PV PV 11 PV 
13 S3 14 14 14 13 11 11 S1 S1 SI 
14 14 14 14 14 13 11 11 SI SI S1 

F4 NR 14 14 14 14 F l F l NR NR S3 
14 S 4 14 14 14 14 S3 S3 S1 S1 S1 

NR NR NR NR PV PV NR NR NR NR NR 
F4 NR NR NR PV PV NR NR NR NR NR 
S4 PV 14 14 14 14 PV PV PV S4 PV 
F4 NR NR NR NR NR Fl F l S4 S4 S4 
S4 S4 14 14 14 14 14 14 S4 " S4 S4 
NR NR NR NR PV PV NR NR PV PV PV 
F4 NR NR NR PV PV NR NR NR NR NR 
F 4 NR NR NR PV PV NR F4 S4 S4 S4 
F4 NR NR NR NR NR NR F4 NR NR NR 
14 14 14 14 14 13 14 14 S1 SI S1 
F4 NR PV PV PV PV PV PV PV PV SI 
F 4 PV PV PV PV PV PV PV S4 S4 NR 
S4 S 4 14 14 14 13 11 11 SI SI NR 
S4 S4 14 14 14 13 11 11 S1 SI S1 
S4 S 4 14 14 14 14 11 11 S1 SI S1 
S4 S 4 14 14 14 14 11 11 SI S1 S1 
F4 PV S4 S4 S4 S4 PV PV S4 "~S4~ S4 

II 
13 

: .n 
I3 

j,NR.'. 

n 
Ji." 

F4 
"AW* 

n 
*i F3 

NR 

I4 

I3 
I f: 
I3 

13 13 

J I I1_ 
J1SSJ4J 

F4 F4 

II 11 

-UPLfi i ' 
AW AW 

-I44g:i33 
14 13 

:F4 
I4 
AW 
AW 
AW 

NR4.'. 34 
NR AW 
NR" AW 

NR NR 77. Chlorosuifonic Acid 
78. Chlorotoluene 
79. Chromic Acid (10%) 
80. Chromic Acid (40%) 
81. Chromic Chloride 
82. Citric Acid 
83. Copper Plating (Cyanide) 
84. Copper Platinq (Acid) 
85. Copper Salts 
86. Corn Oil 
87. Corn Starch 
88. Corn Sugar 
89. Cottonseed Oil 
90. Cresol 
91. Cresylic Acid 
92. Crude Oil 
93. Detergent Sulfonated 
94. Dextrose 
95. Dibutyl Phthalate 

96. Oichloro Acetic Ac id (20%) 
97. Diesel Fuel 
98. Olethylamine (100%) 
99. Dimethyl Formamide 

100. Esters. Fatty Acids 
101. Ethyl Acetate 
102. Ethyl Alcohol 
103. Ethylamine 
104. Ethylchloroformate 
105. Ethyl Ether 
106. Ethylene Oichloride 
107. Ethylene Glycol 
108. Ethylene Oxide 
109. Ethyl Sulfate 
110. Ferric Chloride 
111. Ferric Sulfate 
112. Ferrous Chloride 
113. Ferrous Sulfate 
114. Fluoboric A c i d * 

NR NR PV 
PV ~ W PV 
PV PV PV 
PV NR NR 
11 11 11 

pv ~pv ~PV~ 
I4 14 14 

j i ii ii_ 
n H n 
H j T j J I _ 
n H H 

* NR pV"~~NR~ 

C 

•May need synthetic fabric or carbon fillers. Consult a Oudick Corrosion-Proof, Inc 
technical representative for more complete information on these products. 



_ _ _ _ _ Key 

I Dudick 
I Material will withstand constant How or immersion service 
S Material is suitable for intermittent or Spillage service 
F Material will tolerate fumes only 

Light Duty Linings/Coatings Toppings Heavy Duty Linings 

115. Fluorine G a s * 
116. Fluosilicic Ac id * 
117. Formaldehyde 
118. Formic Ac id 
119. Fuel Oil 1 & 2 
120. Furfural 
121. Furfural Alcohol 

122. Gasoline 
123. Glucose 
124. Gluconic Ac id 150%) 

125. Glycol 
126. Glycolic Acid 
127. Gold Platinq (Cyanide) 
128. Grape Juice 
129. Green Liquor 
130. Heptane 
131. Heptanoic Ac id 
132. Hexane 
133. Hydrazine (35%) 

134. Hydraulic Fluid 
~1B. Hydriodic Ac id 120%) 

)6, Hydrobromic Acid (20%) 
3 7 . Hydrocarbons (Aliphatic) 

138. Hydrocarbons (Aromatic) 
139. Hydrochloric Acid (1-25%) 
140. Hydrochloric Acid (25-37%) 
141. Hydrofluoric Acid (1-10%)* 
142. Hydrofluoric Acid (10-53%)' 

143. Hyrof luosilicic Acid * 
144. Hydrogen Bromide 
145. Hydrogen Peroxide (30%) 
146. Hydrogen Sulfide 

S 4 S 4 S 4 S 4 S I S I PV S 4 S 4 14 14 14 
14 14 14 14 J I I4_ I S1 S1 S 4 11 11^ C I V ? C 
PV PV F4 F4 AW NR S 4 S 4 S 4 PV PV II ^ 

147. Hypochlorous Acid 
148. Iodine 
149. Insecticides 
150. Isophorone 
151. Isopropyl Acetate 
152. Isopropyl Alcohol 

153. Isopropyl Amine 
154. Isopropyl Ether 
158. Jet Fuel 
156. Kaolin 
157. Kerosene 
158. Lasso Herbicide (10%) 
159. Lactic Acid (1-20%) 
160. Lactic Acid (20%-Con) 
161. Laurie Acid 
162. Lead Acetate 
163. Linseed Oil 
164. Magnesium Sullate 
165. Maleic Ac id 
166. Manganese Salts 
167. Mercury Salts 
168. Methvl Alcohol 
169. Methyl Acetate 
170. Methylene Chloride 

171. Methvl Chloride 

NR NR NR NR NR NR NR NR PV PV PV NR PV PV 
F 4 " PV S 4 ' S 4 S 4 ' 5 4 ' PV PV S 4 S 4 S 4 NR PV NR 
F 4 ' F 4 14 14 14 " 14 F 4 F 4 _si_ S1 SI 11 11 " 11 ' 
F 4 NR S 4 S 4 S 4 \ 14 PV PV NR NR S 4 14 14 14 
S I S 4 14 ' 14 14 ' 14 NR NR S1 " S1 S I 11 J _ J _ 

F 4 NR S 4 ' S 4 S 4 ' S 4 PV PV PV PV PV NR PV PV 
S 4 PV S 4 ' S 4 S 4 ' S 4 S 4 S 4 -Sl- S1 S1 14 14 14) 
14 14 14 14 14 14 14 14 si SI S1 11 11 11 
14 14 14 14 14 13 11 n si S I S I 11 J I _ J I : 

PV PV F4 F4 S 4 S 4 PV PV PV PV S 4 S 4 S 4 14 
14 14 14 14 14 14 14 I4 si S1 SI 11 ii --ii... m 
NR NR S 4 S 4 S 4 S 4 F l F1 S 4 S 4 S 4 13 13 13 
S 4 S 4 S1 SI S I 13 S I S1 S1 SI S 4 14 I44C 13 ; 
13 13 13 13 13 13 11 n si SI SI 11 11 11 
S 4 S 4 14 14 13 13 11 n S I S I S 3 11 11 11 '• 
S 4 S 4 SI S I S1 SI 14 14 S I S I S I 12 12 12 
PV PV S 4 S 4 S 4 S 4 F1 F1 PV PV 13 13 13 13 
F4 F4 S1 SI SI S1 14 14 S1 SI S1 12 12 12 
F 4 PV NR NR NR NR NR NR S 4 S 4 ' S 4 NR A W A W 

S 4 PV PV PV 13 13 PV PV S1 S1 S1 PV PV 11 
'•' F 4 F4 S 4 S 4 S 4 14 S I S I " PV PV- S 4 ". - 1 4 • J £ ^ _ | 4 J 

F4 F4 S 4 S 4 S 4 S 4 S I S I PV S 4 S 4 14 14 14 
S 4 PV 14 14 14 14 11 14 2. si S1 S 4 11 I I ^ C I I ? 
S 4 PV PV PV F4 F4 NR NR S 4 S 4 S 4 PV PV 11 
S 4 F4 S 3 S 3 S 3 13 F l F1 S 4 S 4 S 4 11 11 11 
F4 NR F3 F3 F3 14 F l F1 S 4 S 4 S 4 PV PV 12 
NR NR F3 NR F3 F3 NR NR NR NR NR NR AW NR 
NR NR F4 NR F4 F4 NR NR NR NR NR NR NR NR 

_ F 4 _ F4 F3 NR F3 F3 PV PV NR NR NR 12 PV NR 
F4 PV PV PV F l F1 PV PV PV PV S 4 PV PV 14 
S 4 NR PV PV F4 14 PV PV NR S 4 S 4 PV PV 14 
S1 S4 14 14 13 13 11 11 S1 SI S1 11 11 11 
NR NR NR NR F3 F3 NR NR NR S 4 S 4 NR NR NR 
NR NR F4 F4 F3 F3 F1 F l PV S 4 S 4 14 14 13 
S 4 PV PV PV F4 F4 PV PV PV S 4 S 3 PV PV 13 
S 4 PV PV PV PV PV PV PV S 4 S 4 PV 14 14 14 
F4 NR NR NR NR NR PV PV S 4 S 4 NR PV PV S 4 
S 4 S 4 PV PV S 4 S 4 PV PV S I S1 S1 11 11 11 

F4 PV PV PV F4 F4 NR NR PV PV NR PV PV S 4 
S 4 S4 PV PV F4 F4 NR NR S 4 S 4 S 4 14 14 14 
14 14 14 14 14 14 F1 F l S I S1 S1 11 11 11 
11 11 PV PV 11 11 11 11 11 11 11 PV PV 11 
14 14 14 14 14 14 11 14 S I S1 S I 11 11 11 
F4 PV S 4 S 4 S 4 S 4 F4 F 4 PV S 4 S 4 14 14 14 
S 4 F4 14 14 14 13 S1 S I S 4 S 4 S1 11 11 11 
S 4 NR S 4 S 4 14 13 SI S I NR S 4 S 4 14 13 13 
F4 PV 14 14 13 13 S1 S1 NR S 3 SI 11 11 11 
14 14 14 14 13 13 F l F l S1 SI SI 11 11 11 
S 3 S3 11 11 11 11 11 11 S 4 S 4 SI 11 11 11 
11 11 11 11 11 11 11 11 31 SI S1 11 11 11 
S 3 S3 S 3 S 3 S I 14 S1 S I S1 S I S 4 13 13 11 
14 14 14 14 14 14 11 11 S1 SI S I 11 11 11 
14 14 14 14 14 13 11 11 S1 S1 S1 11 11 11 
S 4 NR PV PV F4 F4 NR S 4 S 4 S 4 SI 14 14 14 
F 4 NR '. N R NR F4 F4 PV PV S 4 S 4 S 4 PV PV PV 
NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
NR NR NR NR NR NR NR S 4 NR NR NR NR NR NR 

* May need synthetic fabnc or carbon filters. Consult a Oudick Corrosion-Proof. Inc 
technical representative for more complete information on these products. 



jpudick 
i x _ v I Material will withstand constant flow or immersion service 

S Material is suitable for intermittent or Spillage service 
F Material will tolerate fumes only 

Light Duly Linings/Coatings Toppings Heavy Duty Linings / 

172. Methyl Ethyl Ketone 
173. Methyl Isobutyl Ketone 
174. Milk Products 
175. Mineral Oil 
176. Molasses 
177. Naphthalene 
178. Naphtha 
179. Naphthenic Acid 
180. Nickel Chloride 
181. Nickol Plating (Bright) 
182. Nickel Salts 
183. Nitric Acid (5%) 
184. Nitric Acid 110%) 
185. Nitric Ac id (20%) 
186. Nitric Acid (40%) 

187. Nitric Acid (60%) 
188. Nitric Acid (Cone) ' 
189. Nitrobenzene 
190. Nitrous Acid 

PV 
S 4 
31 
SI 
S I 
S 4 
S1 
S 4 
S I 
S I 
S1 
S 4 
S 4 
NR 
NR 

S 4 
S 4 
SI 
SI 
S1 
S 4 
SI 
S 4 
S I 
SI 
SI 
S 4 
S 4 
S 4 
S 4 

NR NR 
NR NR 
PV PV 
PV PV 

NR 
S 4 
S1 
SI 
S1 
S 4 
S1 
PV 
SI 
SI 
S1 
SI 
S I 
S 2 
S 4 
S 4 
NR 
NR 
S 3 

228. Silver Nitrate 

8 
* May need synthetic fabric, or carbon fillers. Consult a Oudick Corrosion-Proof. Inc. 
technical representative for more complete information on these products. 



r i id ick 
Key I Material will withstand constant flow or immersion service 

S Material is suitable for intermittent or Spillage service 
F Material will tolerate fumes only 

Light Duty Linings/Coatings Toppings Heavy Duty Linings 

229 . Sodium Acetate 
2 3 0 . Sodium Bicarbonate 

231 . Sodium Bisulfate 
2 3 2 . Sodium Bisulfite 

2 3 3 . Sodium Bromate 
234 . Sodium Carbonate Isee soda ash I 
2 3 5 . Sodium Chlorate 
2 3 6 . Sodium Chloride 
2 3 7 . Sodium Chlorite (50%) 
2 3 8 . Sodium Chromate 
2 3 9 . Sodium Cyanide 
240 . Sodium Dichromate 
241. Sodium Fluoride* 
242 . Sodium Hydroxide 110%)* 
2 4 3 . Sodium Hydroxide (50%)* 
244 . Sodium Hypochlorite 13%)' 
2 4 5 . Sodium Hypochlorite (17%) 
2 4 8 . Sodium Peroxide 
247 . Sodium Phosphate 

14 14 14 14 14 13 14 14 S1 SI S1 11 11 11 
14 14 14 14 14 13 11 11 S1 SI S1 11 11 H 

14 14 14 14 14 13 14 14 S I S I S I 11 11 11 ' 
14 14 14 14 14 13 14 14 S I S I S1 11 H 11 

S 4 S 4 14 14 14 14 n 11 S1 S1 S1 11 U T 11*-
14 14 14 14 13 13 n NR SI SI S 4 11 11 11 

NR PV 14 14 14 13 . I4 14 S I S1 S1 11 11 11 • 
11 11 11 11 11 11 11 11 11 11 11 11 11 11 

NR NR S 4 S 4 S 3 S 3 S 4 S 4 S 4 S 4 S 4 14 14 I3 
S 4 S 4 14 14 13 13 S 4 S 4 SI S1 SI PV PV 11 

S 4 S 4 14 14 13 13 14 14 S I S1 SI 11 11 • 11" 
S 4 S 4 14 14 13 13 14 14 S1 S1 SI PV 14 13 

NR 
NR 
NR 
NR 
NR 
PV 
11 

NR 
NR 
NR 
14 
PV 
PV 

11 

NR 
NR 
NR 
14 
S 4 
S 4 
11 

2 4 8 . Sodium Sulfate 
2 4 9 . Sodium Sulfide 
2 S 0 . Sodium Sulfite 
251 . Sodium Tartrate 
2 6 2 . Sodium Thiosulfate (Hypo) 
2 5 3 . Soybean Oil 
254 . Stearic Acid 
2 6 5 . Succinic Acid 
256 . Sugar 
2 5 7 . Sulfite Liguor (Paper) 
258 . Sulfur Dioxide 

259 . Sulfur Trioxide 
260. Sulfuric Acid (2%-20%) 
261. Sulfuric Acid (20%-50%) 
2 6 2 . Sulfuric Acid (50%-70%) 
2 6 3 . Sulfuric Acid (70%-80%) 
264 . Sulfuric Acid (80%-98%) 
2 6 5 . Sulfurous Acid 
2 6 6 . Tall Oil 

S I 
S I 
S I 
S1 
S I 
PV 
S 4 
S 3 
S I 
S1 
SI 
S1 
S 3 
S 4 
NR 
NR 
NR 
S 4 
S 4 

SI 
S I 
S I 
S I 
SI 
SI 
S 4 
S 3 
SI 
S1 
S1 
S1 
S 3 
S 4 
S 4 
S 4 
S 4 
S 4 
S 4 

SI 
S I 
SI 
S I 
S1 
SI 

SI 
S 3 
S1 
S1 
SI 

S1 
S1 
SI 
NR 
NR 
NR 
SI 
S1 

11 
14 
II 
11 
11 

n 
I2 
14 
11 
II 
F 4 
14 
11 
13 
14 
PV 
NR 
11 
11 

11 
14 
11 
11 
11 
11 
12 
14 
II 
11 

n 
I4 
11 
13 
14 
PV 
NR 
II 
11 

11 
14 
11 
11 
II 
11 
12 
14 
II 
11 
11 
14 
11 
12 
12 
PV 
NR 
II 
11 

2 6 7 . Tannic Acid 
268 . Tartaric Acid 
2 6 9 . Tetrachlorethane 
2 7 0 . Thionyl Chloride 
271. Titanium Tetrachloride 
2 7 2 . Toluene 
2 7 3 . Toluene Sulfonic Acid 
274 . Trichloroacetic Acid (20%) 
2 7 5 . Trichloroethylene 
276 . Trisodium Phosphate 
277 . Turpentine 
278 . Tween Surfactants 
279 . Urea Solutions 

280. Vinegar 
281. Water, distilled & demineralized 
282 . White Liquor (Paper) 
2 8 3 . Xylene (Xylol) 

284 . Zinc Salt 
2 8 5 . Zinc Plating (Acid Sulfate) 

S 4 PV 14 14 14 14 PV PV S 4 S 4 S 4 11 11 11 
U 4 14 14 14 13 13 S1 S I S1 SI S I 11 11 11 
F4 PV NR NR F4 F 4 NR S 4 S 4 S 4 NR PV PV PV 
NR NR NR NR NR NR NR S 4 NR NR NR NR NR NR 
S 4 F4 14 14 13 13 S 4 S 4 S1 SI S1 11 11 T T 
F4 NR NR NR F4 F 4 NR S 4 S 4 S 4 NR S 4 S 4 S 4 
S 3 S 3 14 14 13 13 S 4 S 4 S I S1 S1 11 11 11 
NR NR F4 F4 14 13 F4 F 4 NR NR S1 14 14 14 
NR PV NR NR F4 F4 NR S 4 S 4 S 4 NR PV PV PV 
14 14 14 14 14 13 14 14 S1 S1 S 4 13 13 13 
S 4 S 4 PV PV 14 14 NR 11 S I S1 NR PV PV PV 
PV PV 14 14 14 14 PV PV S1 S1 SI 11 11 11 
14 14 14 14 14 13 14 14 S1 S1 S1 11 11 11 
S 4 F4 11 11 11 11 14 14 S1 S1 S1 11 11 11 

14 14 14 14 14 13 14 14 S1 S1 S1 11 11 11 
14 14 14 14 13 13 14 14 S I S1 S1 11 11 11 
S 4 NR NR NR NR NR NR 11 S 4 S 4 NR 14 14 14 
14 14 14 14 13 13 14 14 S1 S1 SI 11 11 11 
S 3 S 3 14 14 13^ 13 S I S1 S1 S1 S1 11 11 11 

f 
V 

10 
•May need synthetic fabric, or carbon fillers. Consult a Oudick Corrosion-Proof, Inc. 
technical representative for more complete infonnation on these products. 



Products 

. nere is a D u d i c k Cor ros ion -Proo f p roduc t 
to protect v i r tual ly any area of a plant and 
any p iece of p roduc t i on , s to rage or handl ing 
equ ipment f rom the cor ros ive e f fec ts of 
mois ture and c h e m i c a l a t tack . 

E ight s tandard p roduc t l ines are avai lable 
a n d e a c h of fers a range of p r o d u c t s 
deve loped to m e e t the s p e c i a l requ i rements 
encoun te red in m o s t m a n u f a c t u r i n g or 
p rocess ing env i ronments . Howeve r , any 
p roduc t in any s y s t e m c a n b e mod i f i ed to 
tailor the phys i ca l , m e c h a n i c a l , env i ron
menta l or app l i ca t ion proper t ies to the 
un ique needs of a spec i f i c app l i ca t ion . 

A series of catalogs is available describing 
the specific properties of each product in 
each of these systems. Of course, our 
factory personnel are available to work with 
your architect, plant management, 
engineering, and maintenance personnel to 
recommend a standard or custom 
formulated Dudick Corrosion-Proof product 
that meets your exact performance and 
durability requirements. 

Floor Toppings/Linings 

Designed for: 

• Heavy Traffic • Conductivity 
• New Concrete 'Light Duty 
• Existing & Eroded Concrete • Cleanability 
• Full Range of Chemical Spills • Colors/Appearance 

Tank Linings 

Designed for: 

• C o n c r e t e or S t e e l • H o l d i n g T a n k s 
• P r o c e s s V e s s e l s • S u m p s . P i t s , T r e n c h e s 
• " E " C o a t T a n k s 

Secondary Containment Linings 

Designed for: 

• Tank Farms • Holding Pits 

Coatings 

Designed for: 

• Tank Exteriors • Structural Steel 

Corrosion System Designs 

The Dudick Systems are designed with: 

• Heavy Aggregate for High Impact & Abuse 
• Glass Reinforcement for Expansion & Contraction 
• Epoxy, Polyester, Vinylester, Urethane & Acrylic Resins 

Services Offered: . 

• Concrete Specifications 
• Steei Specifications 
• L i n i n g & T o p p i n g 

S p e c i f i c a t i o n s 

• Installation Detail Drawings 
• Field Tech Service 
• Application 

Recommendations 

12 



Experience 

Oud ick Cor ros ion -Proo f p roduc ts have 
been used in nearly eve ry type of m a n u 
factur ing and p r o c e s s i n g operat ion whe re 
c h e m i c a l env i ronmen ts or h igh mois ture 
cond i t ions present a c o n s t a n t cor ros ion 
prob lem. 

Our p roduc ts are p ro tec t i ng the p lants and 
equ ipment of m o s t of the For tune 5 0 0 
c o m p a n i e s and h u n d r e d s of smal ler , local 
f i rms. They are u s e d a t major U.S. gov
ernment insta l la t ions a n d in m a n y m u n i c 
ipal water a n d s e w a g e t reatment p lants . 

T h e y have been ins ta l led in every geo
graph ic area of the U n i t e d S ta tes a n d have 
been expor ted to m a n y European 
count r ies . 

W h i l e our exper ience cove rs near ly 
every type of industr ia l env i ronment , a 
few spec i f i c e x a m p l e s deserve spec ia l 
men t i on because they help demonst ra te 
m a n y of the spec ia l capabi l i t ies of Oudick 
Corros ion-Proof , I n a p roduc ts and p e o p l a 

Pulp and Paper Industry 

Dud i ck Cor ros ion-Proo f , Ina deve loped a 
spec ia l ser ies of p r o d u c t s to reline the in
teriors of the tile c h e s t s used in pu lp and 

y paper manu fac tu r ing operat ions. Instal led 
by Dud ick personne l under t ight turn
a round schedu les , t h e s e relining sys tems 
have demons t ra ted the i r abil ity to el imi
nate leaking p rob lems and to s tand up to 
the severe c h e m i c a l env i ronments in
vo lved . M a n y of t h e s e instal lat ions have 
a l ready endured m o r e than seven years of 
cons tan t serv ice w i t h o u t a single failure. 

Chemical Processing Industry 

Dud ick Cor ros ion -Proo f p roducts are used 
extensive ly to protect vu lnerable equ ip
men t and s t ruc tures in chem ica l p rocess 
ing and pet ro leum ref in ing operat ions. Our 

s y s t e m s have ach ieved exce l l en t se rv i ce 
records in c h e m i c a l e n v i r o n m e n t s ranging 
f rom p H 1 to p H 14, i nc lud ing e x t e n d e d 
exposures to h igh c o n c e n t r a t i o n s at e le
vated temperature. 

Power and Energy 

Dud ick Cor ros ion-Proo f ma te r i a l s are u s e d 
extens ive ly in coa l a n d oi l p o w e r e d e lec t r i 
ca l genera t ing plants i nc l ud ing t renches , 
w a s t e water t rea tment t a n k s , a n d the s e 
vere env i ronment of f lue g a s desu l fu r i za -
t ion s y s t e m s (ducts a n d sc rubbe rs ) . 

Food Processing 

Severa l Dud i ck Co r ros ion -P roo f p roduc t s 
are avai lable in spec ia l f o rmu la t i ons w h i c h 
mee t F D A requ i rements for f o o d prox imi ty 
and f o o d con tac t . Our P r o t e c t o - L i n e and 
Pro tec to -Cre te f loor t opp ings , for example , 
provide impor tant res i s tance t o bo th a c c i 
denta l spi l ls and the ha rsh c h e m i c a l c l e a n 
ing agen ts required to m a i n t a i n san i ta t ion . 
In add i t ion, our l ining s y s t e m s prov ide 
impor tant pro tec t ion for s t o rage va ts a n d 
p rocess ing equ ipment w h e r e c h e m i c a l l y 
act ive ingredients are invo lved . 

Metal Working 

Dud ick Cor ros ion-Proof p r o d u c t s are u s e d 
in m a n y areas in bo th p r imary meta ls 
manu fac tu r i ng and me ta l s f in ish ing opera
t ions. T h e s e inc lude p ick l i ng l ines, w a s t e 
water t rea tment faci l i t ies, s t a c k e m i s s i o n 
cont ro l s y s t e m s and e t ch ing a n d p lat ing 
rooms. 

Waste Water Treatment 

Dud ick Cor ros ion-Proo f p r o d u c t s e f fec t i ve 
ly protect the major c o m p o n e n t s of w a s t e 
water t reatment faci l i t ies s u c h as set t l ing 
tanks , aerat ion uni ts, re ten t ion tanks , ac t i 
va ted ca rbon pits and oil s k i m m e r s . 

Exotic Metals 

Occas iona l l y , p lants or equ ipmen t built 
w i th exo t ic meta l vesse l s a n d p ip ing sys 
tems w i i i be c o n v e n e d to o ther p roduc t ion 
uses w h e r e even they are suscep t i b le to 
co r ros ion . Dud i ck Cor ros ion-Proo f , I na has 
success fu l l y l ined s ta in less s tee l , Inconel , 
a l um inum, as we l l as the sof t meta ls , w i t h 
specia l ly des igned protect ive s y s t e m s 
appropr iate to their n e w m i s s i o n s . 

Aerospace 

Dud i ck Corrosion-Proof l ined t he ent i re in 
terior of the bui ld ing (big e n o u g h to ho ld a 
747) w h e r e the reusab le s p a c e shut t le 
fuel t anks are sandb las ted a n d c leaned 
w i t h a n ac id spray. W e a lso p rov ided the 
cor ros ion pro tec t ion for severa l sma l l a lu
m i n u m p la tes essen t ia l for t he func t ion of 
the air regenerat ion s y s t e m s aboard the 
Enterpr ise and C o l u m b i a shut t les . 

Electronics 

Dud ick Cor ros ion -P roo f p roduc t s are used 
in m a n y e lec t ron ic c o m p o n e n t manu fac 
tur ing a n d a s s e m b l y areas. T h e y provide 
both res is tance to the ac ids u s e d in m a n u 
factur ing p r o c e s s e s a n d prov ide the c l ean -
abil ity essen t ia l to the m a i n t e n a n c e of a 
c lean - room env i ronment . 

Composite Flooring 

In m a n y industr ia l p lan ts se rv i ce require
men ts wi l l vary s ign i f icant ly f rom one area 
to another . Rather t han r e c o m m e n d a 
single f loor topp ing des igned to mee t the 
mos t severe requi rements, D u d i c k Cor 
ros ion-Proof wi l l deve lop a m o r e cos t -
e f fec t ive c o m p o s i t e s y s t e m w i t h per form
ance ta i lored to the ac tua l n e e d s of 
spec i f i c p roduc t ion zones . 
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HYOROSTATIC TEST RECORD 

Date 

C l e a n H a r b o r s o f C h i c a g o 
11700 S. S t o n e y I s l a n d Ave 
C h i c a g o I I 

T a n k / l i n e / v a l v e t e s t e d - / / - f 'r t/Jllt/Ls 

Tank . V a l v e , (., <#cW: '(/-S44, 

P r o c e . . L i n e • ( s ) /> - &£-U M - £> Z~ 

D e s c r i p t i o n , ^ V / j . J Q> /**TM £T_S A 
/ j / / H/^/^Ce^C- (AS/it re,- Pec-/ a-f _>•«? co r^j £0 **. / '*t -f-

O r a w i n g t P?" ^ OO ? R E V <^ 

A p p l i c a b l e S p e c i f i c a t i o n /j*?M ^ 5 A, fip/totj ^sf&U^ f 
TEST PREPARATION! ' ^ ( f / 

o i n t s A c c e s s i b l e E x p a n s i o n J o i n t 6 R e s t r a i n e d 

y'&S* R e l i e f V a l v e s ^ R u p t u r e dlTcT)ljjUra-t-e~3 j£.&Pi^O l/e~<?(^ 

Lou P r e s s E q u i p m e n t I s o l a t e d S y s t e m S u p p o r t s S u f f i c i e n t 

S y s t e m V e n t e d /> C o n n e c t i o n s C h e c k e d 

T e s t Gauges i n P l a c e A^/^ R e c o r d e r S e r i a l V 

TEST PARAMETERS: 

Guage Range / ? PSIG t o PSIG ( 1 - 1 / 2 to 4 x t e s t p r e s s ) 

Guage C a l i b r a t i o n 1. I . D. > Due Date ~ 

T e s t P r e s s u r e - I n t e r n a l ^ 2 p s i Q E x t e r n a l / ^ ^ ^ / P S I G 

T e s t r i e d l u m -

U / / l r C / Z ~ c o n d i t i o n ft'/eSS** A'/fc&C j ^ / ^ ' ~ . 

T e s t T e m p e r a t u r e / C * F ( 7 0 F min Sec I / 6 8 F min Sec 8, 11 & B31.1) A m b i e n t T e m p e r a t u r e 



62-40801 \ % P 

: REGISTERED \ 

I PROFESSIONAL j 

* ENGINEER • * 

OF 

/ 

% / . ** Cn 

NOTES. 
ALL ELEVATIONS ARE APPROXIMATE 

HOYER-SCHIJESINGER-TURNER.INC. 
CONSUimO-EKOINKIRS 

300 HOT ADAMS 9TKDET OtCAOa tUHOS BOMI 

0 PIPING TEST DIAGRAM MV MV 
• • • • • • • mm. 

ENVIRONMENTAL ENGINEERING, INC. 

M r ^ U t M A n i n i 031*4 
Tthcftor* (17) e-f-1200/1BOO 

CLEAN HARBORS OF CHICAGO. INC. 
11800 S. STONY ISLAND AVENUE 

CHICAGO, ILLINOIS 00817 

2*0 PIPE FROM BLDG. #26 
TO FILL MANIFOLD 

NONE PT-007 
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ENVIRONMENTAL SERVICES, INC. 
325 WOOD ROAD • BRAINTREE. MA 02184 

(617)849-1800 

September L5, 1995 

V i a F e d e r a l E x p r e s s 

M r . R o b e r t Watson, P . E . 
I l l i n o i s E n v i r o n m e n t a l P r o t e c t i o n Agency 
D i v i s i o n o f Land P o l l u t i o n C o n t r o l — #24 
P e r m i t S e c t i o n 
2200 C h u r c h i l l Road 
P o s t O f f i c e Box 19276 
S p r i n g f i e l d , I L 62794-9276 

Re: C l e a n H a r b o r s o f C h i c a g o , I n c . 
Log No. B-16 -M-2 

C o n s t r u c t i o n C e r t i f i c a t i o n Repor t 

Dear M r . Watson: 
I n a c c o r d a n c e w i t h the p r o v i s i o n s o f C o n d i t i o n s I . K . I and I I . D . I 

o f t he RCRA P a r t B P e r m i t i s s u e d June 30 , 1995 C l e a n H a r b o r s o f 
C h i c a g o , I n c . (CHCI) i s p l e a s e d t o s u b m i t t h i s C o n s t r u c t i o n 
C e r t i f i c a t i o n R e p o r t (CCR) f o r c e r t a i n u n i t s a t the m o d i f i e d CHCI 
f a c i l i t y l o c a t e d a t 11800 Sou th S tony I s l a n d Avenue i n C h i c a g o , I L . 

T o d a y ' s s u b m i t t a l i n c l u d e s one (1) o r i g i n a l and two (2) c o p i e s o f 
the CCR as p r e p a r e d by Hoyer S c h l e s i n g e r T u r n e r , I n c . The CCR i n c l u d e s 
a l l p e r t i n e n t e n g i n e e r i n g d e s i g n c a l c u l a t i o n s , a s - b u i l t d r a w i n g s , and 
c o a t i n g i n f o r m a t i o n r e q u i r e d by t h e A g e n c y . The r e p o r t a l s o i n c l u d e s 
the r e q u i r e d independen t p r o f e s s i o n a l e n g i n e e r (PE) c e r t i f i c a t i o n 
s t a t e m e n t and s e a l . 

I f you have any q u e s t i o n s , p l e a s e f e e l f r e e to c o n t a c t me a t (617) 
849 -1800 , e x t e n s i o n 4473 . 

S 

P a u l A . Ahea rn 
Manager , R e g u l a t o r y C o m p l i a n c e 

E n c l o s u r e 

"People and Technology Creating a Better Environment" 



CERTIFICATION 

This statement is to be completed by both the responsible o f f i c e r and the 
regis tered professional engineer upon completion of construction i n 
accordance with 35 IAC Section 702.126. Submit one copy of the c e r t i f i c a t i o n 
with o r ig ina l signatures and two addi t ional copies (four addit ional copies 
f o r UIC we l l s ) . Forward these c e r t i f i c a t i o n statements and any information 
required by the permit to the fa l lowing address: 

I l l i n o i s Environmental Protect ion Agency 
Bureau of Land - #33 
Permit Section 
2200 Churchi l l Road, P.O. Box 19276 
S p r i n g f i e l d , n i i n o i s 62794-9276 

FACILITY NAME: CLEAN HARBORS OF CHICAGO, INC. 

IEPA SITE CODE: 0 3 1 6 0 0 0 0 5 L 

U.S . EPA ID NO.: I L D ° 0 0 ° 0 8 4 7 1 

PART B PERMIT LOG #/UlC PERMIT #: B-16-M-2 

PERMIT (OR MODIFICATION) ISSUANCE DATE: June 30. 1995 

PERMIT CONDITION NO. REQUIRING CERTIFICATION: I . K . I & I I . D . l 

The Unit //43 and Unit //60 has been constructed 1n accordance 
with the speci f ica t ions in the Part B/U1C Permit. Documentation that the 
construction was in accordance with the permit i s contained In the enclosed 
repor t . I c e r t i f y under penalty of law that this document and a l l 
attachments were prepared under my d i r e c t i o n or supervision in accordance 
with a system designed to assure that q u a l i f i e d personnel properly gather 
and evaluate the,information submitted. Based on my inquiry of the person 
or persons who manage the system, or those persons d i r e c t l y responsible f o r 
gathering the information, the infonnat ion submitted i s , to the best of my 
knowledge and b e l i e f , true, accurate, and complete. I am aware that there 
are s i g n i f i c a n t penalties fo r submitting f a l s e information, including the 
p o s s i b i l i t y of f ine and imprisonment f o r knowing v i o l a t i o n s . 

Alan S. McKim, Director 
Clean Harbors of Chicago, Inc. 

Name and T i t l e 
Marie Vanagas 
62—40801 
Hoyer-Schlesinger-Turner. Inc. 

Name of Regis t e r t O l l h , , a n d 
I l l i n o i s R e < } ^ ^ f c J J ^ * u ^ e r 

/ REGISTERED • \ 
'- \ PROFESSIONAL : = 

(P .E . SEAL) A ENGINEER / » / 
' OF / 
'•. , / - o 

Th«Ag«r«r • •umriiMtofamnimmonwMiimtiiiMDit 
RtvnMSututot. l979.ChwMr HI 1/3.SKtm 1031 OrtCiowra 
ol mn mlermaion • noma una* tr*t S«cwv to oo to m»» 
(x*v*m lorn from Mng ihomhM t«m coir* ratu* m your 
•ookcttan bong otnod Tratlonn nnwm ilipai li by lha form 

Signature of Owner/Operator 

Signature of Registered 

09/15/95 
Date 

U 512-2101 
\tf, l«1 *V\\ r^.i.4.j r l.j r-



CONSTRUCTION CERTIFICATION REPORT 

UNIT #43 - Fuels Blending Operation 

UNIT #60 - Roll-Off Pad for Fuels Blending 

Prepared for: 

CLEAN HARBORS OF CHICAGO, INC. 
11800 S. Stony Island Avenue 

Chicago, Illinois 60617 

Prepared by: 

HOYER-SCHLESINGER-TURNER, INC. 
Consulting Engineers 

300 West Adams Street, Suite 630 
Chicago, Illinois 60606 

HST Project No. 17851 

September 1995 



j-IOY-ER-SG-^L£Si NGER-TURNER 

September 15, 1995 

Mr. Paul Ahearn 

Manager, Regulatory Compliance 
C L E A N HARBORS OF CHICAGO, INC. 
11800 South Stony Island Avenue 
Chicago, Illinois 60617 

Re: Construction Certification Report 
Unit #43 - Fuels Blending Operation 
Unit #60 - Roll-Off Pad for Fuels Blending 
11700 South Stony Island Avenue 
Chicago, Illinois 60617 
HST Project No. 17851 

Gentlemen: 

This report presents the results of Hoyer-Schlesinger-Turner, Inc.'s (HST) involvement in 
construction and construction modification of the Units #43-Fucls Blending Operation and Unit #60-
Roll-OITPad for Fuels Blending. 

The construction documents for modifications ofthe existing building #43 and for the new structure 
#60 were prepared under HST supervision. IIST engineers made numerous field trips to observe 
construction. The repair of cracks in the existing concrete slab of Unit #43 and application ofthe 
coating for both units was witnessed by HST Licensed Structural Engineer. Peter Bernes. The final 
inspection of Unit #43 and Unit #60 was performed by IIST engineer. Marie Vanagas, PE on 
September 11, 1995. 

The secondary containment system is designed and constructed to prevent any migration of wastes 
or accumulated liquid out to the soil, ground water or surface water at any time. 

The presence of small drips, spills, leaks or precipitation in the secondary containment for Unit #43 
and Unit #60 will be monitored through daily visual plant inspections. 

Respectfully submitted. 

HOYIIR-SCIILESINGIZR-TURNUR. INC. 

Marie Vanagas, IM: ,/ 
Illinois Licensed Professional Engineer 
License No. 062-040801 
Expiration Date: 11/30/95 

* \ ENGINEER c "1 • • c 



SUMMARY OF INSPECTION 



U N I T # 4 3 

Unit #43 - Fuels Blending Operation for blending hazardous wastes is authorized under the June 30, 
1995 modified RCRA Part B permit issued to Clean Harbors of Chicago, Inc. (CHCI). The unit was 
originally approved under the November 1993 Part B permit and was intended to be placed inside 
a new building on the CI ICI property. However, under the modified permit, the system was 
relocated to existing Building #43. Certification of Unit #43 includes the enclosure for the conveyor 
A1-A5 between Building #26 and Building #43. 

Unit #43 - Fuels Blending Operation is located in an existing fully enclosed building. The building 
was modified to accommodate Fuels Blending Operation (also known as the Pegasus System) and 
to comply with the City of Chicago Building Code, Chapter 15-24. Tlie building is 4-HR fire rated; 
a new fire suppression system was installed, fire vents and explosion vents were added to the roof 
structure, blew concrete pads were added to support the equipment. The building was built in 1987. 
It has 6" thick reinforced concrete floor with 6" high containment curb all around the perimeter of 
the building. Tlie entire secondary containment is topped with a non-absorbent chemically resistant 
coating, Protecto-Crete 900. 1/4 inch thick, unreinforced high density vinyl ester, trowel applied as 
manufactured by Dudick. Inc. Tlie calculation ofthe secondary containment capacity are on CHCI 
Dwg. 4213, Rev. 0. dated 09/15/95. 

Tlie enclosure for the new conveyor A1-A5 is a new structure, with roof and siding. The secondary 
containment is a steel pan constructed from 3/16" thick carbon steel plate with 6" high sides ail 
around, all welded construction. Tlie pan is not coated. 

The Pegasus System utilizes a mixing tank, overflow tank, magnetic separator, shredder, pump to 
mix organic-based solids, sludge and liquids to produce a low viscosity liquid hazardous waste fuel 
that can be burned for energy recovery. Containers of waste are fed to the Pegasus System by means 
of an enclosed, contained conveyor system from the adjacent Ignitable Container Storage Building 
(Unit #26). Finished liquid fuel product is pumped to the bulk liquid Tank Farm (Unit #16) for 
blending and eventual shipment offsite in bulk liquid highway vehicles or railcars. Emptied and 
crushed drums are accumulated/stored in rolloff container parked in Unit #60 located on the north 
side of Building #43. 

The Fuels Blending Operation processing tanks are equipped with ultrasonic liquid level sensors to 
maintain proper liquid levels in the Dispersion Tank and in the Overflow Tank. The process tanks 
and equipment operates in fully-enclosed, nitrogen-blanketed atmosphere to prevent formation and 
ignition of vapors. The system is equipped with an emergency carbon dioxide deluge system in case 
of fire or excessive temperature within the unit. Exhaust from the unit is directed through an 
activated carbon air pollution control device. 
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Please refer to the following items in R C R A Log No. 16-M-2, Section II Conditions: D. General 
construction requirements for Fuels Blending Operation - Unit #43: 

(D)(l)(a)(i) The protective coating ofthe secondary containment is non-absorbent chemically 
resistant Protecto-Crete 900 as manufactured by Dudick, Inc., trowel applied 
unreinforced high density vinyl ester topping 1/4" thick. For technical infonnation, 
application instructions and Chemical Resistance Chart, see Appendix 43-1. The 
secondary containment was inspected on September 11, 1995 by HST engineer, 
Marie Vanagas. 

. .--"<»»*— 
• t--

The Dispersion Tank and Overflow Tank are new vessels. They are built in 
accordance with A S M E Code, Section VIII, Division I, 1992794 addendum. The 
internal inspection testing of the tanks was performed by manufacturera. See 
Appendix 43-10 for test results. The external inspection was performed and hydro 
testing ofthe tanks were witnessed by HST engineer, Marie Vanagas on September 
15,1995. 

a) There was no evidence of weld breaks on tanks, ancillary equipment or on the 
steel secondary containment pan for conveyor A1-A5. 

b) There was no evidence of punctures on tanks or on the steel secondary 
containment pan for conveyor A1-A5. 

c) There was no evidence of scrapes of protective coating for the secondary 
containment inside Building #43. There is no protective coating on tanks or steel 
secondary containment pan for conveyor A1-A5. 

d) There was no evidence of cracks in the tank's shell ancillary equipment concrete 
secondary containment or steel secondary equipment. 

e) There was no evidence of corrosion on the tank, ancillary equipment or 
secondary steel containment pan for conveyor A1-A5. 

f) There was no evidence of any other structural damage or inadequate 
construction/installation. 

g) There was no evidence of cracks or gaps in the base slab of the secondary 
containment in Building #43 or in the steel secondary containment pan for 
conveyor A1-A5. 

(D)(l)(a)(ii) The pressure testing of 3" 0 pipes was performed on August 31, 1995. For hydro 
testing test report and Dwg. No. PT-008 and PT-009 showing tested pipes, see 
Appendix 43-2. Major runs of pipes are installed over the secondary containment of 
Building #43 or Tank Farm Unit #16. The pipe is welded construction were running 
out of secondary containment. 

(D)(l)(a)(iii) The structural integrity calculations are included in Appendix 43-3. 

Calculations are reflecting the structural integrity of the existing reinforced concrete 
floor, new concrete pads and tanks supports. 
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The majority ofthe pipe racks are existing. The actual spacing of the pipe supports 
is per A S M E B31.1 - 1989 Edition. 

We expect no damage due lo settlement, vibration expansion or contraction. The 
thermal stress of the pipes will be minimal. The pipes will be heat traced and 
insulated in the future. 

(D)( 1 )(a)(iv) a) For location of all mechanical equipment and piping, see CHCI Dwg. No. 4258 
(Dwg. No. 5404-M-02, Rev. 0, dated 09/15/95). This drawing is a first 
submission to IEPA. See Appendix 43-4. 

b) The elevations ofthe pipe runs are shown on CHCI Dwg. No. 4258 (Dwg. No. 
5404-M-02, Rev. 0, dated 09/15/95). Tins drawing is a first submission to IEPA. 
See Appendix 43-4. 

c) d) Pipe dimensions, types of joints and material of construction are shown on CHQ 
Dwg. No. 4258 (Dwg. No. 5404-M-02. Rev. 0, dated 09/15/95) in Appendix 43-4 
and on Dwg. PT-008 and PT-009 in Appendix 43-2. For information on material 
of pump construction, see Appendix 43-5. 

(D)(l )(a)(v) Hie as-built P&1D for piping, CHCI Dwg. No. 4259 (Dwg. No. 5404-F-01, Rev. 0, 
dated 09/15/95) is included in Appendix 43-4. This drawing is a first submission to 
IEPA. 

(D)(l)(a)(vi) The compatibility of the stored hazardous wastes with the material used for the 
Dispersion Tank. Overflow Tank and ancillary equipment is the same issue as we 
have on Unit #16 - Tank Farm. The Dispersion Tank and the Overflow Tank are 
both constructed from carbon steel plate, all welded construction. Tanks are not 
internally coated. They arc painted on the outside to protect the surface against 
corrosion. The process of Fuel Blending is handling the same wastes as are stored 
in Unit #16 - Tank Farm. Therefore, for the issue ofthe compatibility between the 
hazardous wastes and material ofthe construction, I am referring lo the letter from 
Mr. Lee F. Mount. PE to Mr. Paul Whiting of Clean Harbors, dated September 11, 
1995. 1 have reviewed Mr. Mount's report and concurred with his conclusion that 
the construction material ofthe tanks and ancillary equipment is compatible with 
wastes to be processed. 

(D)(l)(a)(vii) The entire secondary containment in Building #43 is topped with a non-absorbent 
chemically resistant coating, Protecto-Crete 900, 1/4 inch thick, unreinforced high 
density vinyl ester, trowel applied as manufactured by Dudick, Inc. The calculation 
of the secondary containment capacity are on CHCI Dwg. 4213, Rev. 0, dated 
09/15/95. The technical information for the coating application instructions and 
chemical compatibility chart are included in Appendix 43-1. 

The secondary containment for the conveyor A1-A5 is not coated. It is primed with 
rust preventing primer. The containment under the conveyor is a metal pan 25' long, 
16' wide with 6" high sides ail around. The pan is supported by structural steel. 
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The steel is sitting on top of new reinforced concrete pad. For compatibility ofthe 
spilled waste with the material of construction ofthe carbon steel pan, I am referring 
to the letter from Mr. Lee F. Mount. PE lo Mr. Paul Whiting of Clean Harbors dated 
September 1!, 1995. 1 have reviewed Mr. Mount's report and concurred with his 
conclusion that the wastes are compatible with the material ofthe construction for 
the intended use. 

(D)(l)(a)(viii) The detail manufacturer's information (cut sheets) on all the instruments used for 
Fuel Blending Operation are included in Appendix 43-8. 

(D)(l)(a)(ix) The 3" 0 pipe line from Tank Farm Pump House Pump P-163 to Building #43 
Pegasus System and 3" 0 pipe from Pegasus System to Fill Manifold will be heat 
traced and insulated before winter. Per Clean Harbors agreement with the Agency, 
the heat tracing and insulation required by this condition is to be installed prior to 
November 15, 1995. Technical documentation will be submitted at that time. 

(D)(l)(a)(x) Not appiicabie. 

(D)(l)(a)(xi) The hazardous waste liquids which are processed in Fuel Blending system are the 
same as liquids stored in Unit #16 - Tank Farm. Tlie issue of compatibility ofthe 
stored wastes with material of the storage tanks is discussed in the letter from Mr. 
Lee F. Mount. PE to Mr. Paul Whiting of Clean Harbors, dated September 11, 1995. 
Since the stored waste is a diverse mixture, the reasonable approach is to use 
previous experience and results from other Clean Harbors facilities at Braintree, M A 
which is storing wastes similar to wastes planned for the Clean Harbors facility in 
Chicago. The letter and information on the tanks from the Braintree plant are 
included in Appendix 4. The additional information on tanks was submitted in CCR 
dated July 25. 1995 - Storage Tanks Table. I have reviewed Mr. Mount's report and 
concurred with his conclusion that the wastes intended to be processed in the tanks 
and ancillary equipment are compatible with the material of construction and that the 
tanks and ancillary equipment are suitable for the intended use. For physical data and 
operations data, see Appendix 43-9. 

(D)(l)(a)(xii) The entire secondary containment in Building #43 is topped with a non-absorbent 
chemically resistant coating, Protecto-Crete 900, 1/4 inch thick, unreinforced high 
density vinyl ester, trowel applied as manufactured by Dudick, Inc. For technical 
information, application instructions and chemical compatibility chart, see Appendix 
43-1. The steel secondary containment pan for conveyor A1-A5 is not coated. 

(D)( 1 )(a)(xiii) The engineering design calculations are provided in Appendix 43-3. The calculations 
provide information on the structural integrity of the existing concrete slab and 
concrete pads and tank support. We expect no damage due to settlement, compaction 
or uplift, climatic conditions, daily operation or vehicular traffic. The structural 
integrity ofthe supporting slab is adequate for its intended use. 
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(D)(1)(b) 

(D)(1)(c) 

Not applicable. The system will not handle PCBs. 

No comment required. 

There are the following deviations from Part B Approved and As-Buiit drawings: 

Dwg. 2916-M-07 (CIICI Dwg. No. 4213,2 of 3) - Equipment Layout Fuels Blending Operation, 
sheet 2 of 3 

See Appendix 43-4 

Rev. G-01/17/95 
Part R Approved As-Built - R,ev, Q - Q?/j 5/95, 
1. plan Revised equipment layout. Added doors, staircase, 

platforms and Containment Basin for pressure relief 
at the Dispersion Tank. 

2. Sections Revised cross-section and elevation for conveyor 
enclosure between Building #26 and Building #43. 

Dwg. 5404-M-02 (CIICI Dwg. No. 4258) - Equipment & Piping Arrangement Fuels Blending 
System 

See Appendix 43-4 

As-Built - Rev. 0 - 09/15/95 - First submittal to IEPA. 

Dwg. 5404-F-01 (CIICI Dwg. No. 4259) - Process Flow, Piping & Instrumentation Diagram -
Fuels Blending System 

See Appendix 43-4 

As-Built - Rev. 0 - 09/15/95 - First submittal to IEPA. 
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Dwg. 2916-S-15 (CIICI Dwg. No. 4253) - Equipment Pads Layout - Fuels Blending Operation-
Building #43 

See Appendix 43-4 

Rev. A - 11/01/94 

Part B Approved As-Built - Rev. 0-09/15/95 

Changed drawing number from 2916-S-05 to 2916-S-
15. Removed pedestals. Changed note 1, added notes 
2, 3 and 4. 

1. Plan Revised concrete pads layout. 
Added doors. 
Removed equipment and platforms (for equipment 
and platforms, see CHCI Dwg. No. 4213, Rev. 0, 
dated 09/15/95 in Appendix 43-4). 
Added additional concrete pads. 

Dwg. 17-E05 (CIICI Dwg. No. 4235) - Control Panel Face Layout Drum Processing 

See Appendix 43-7 

Rev. B - 12/18/93 

Part B Approved As-Built - Rev. 0 - 09/15/95 

Changed location and identification of buttons. 
Deleted Warning Sign. 
Added Danger Sign. 

Dwg. 17-E06 (CIICI Dwg. No. 4236) - Control Panel Face Layout Drum Processing 

See Appendix 43-7 

Rev. C -07/14/94 

Part R Annroved As-Built - Rev. 0 - 09/15/95 

Changed location and identification of buttons. 
Deleted Warning Sign. 
Added Danger Sign. 
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Dwg. 17-S01 (CHCI Dwg. No. 4237) - Drum Processing System Schematic 
Rev. C - 07/06/94 - Part D Approved 
Drawing is replaced by new drawing 5404-F-01, Rev. 0, dated September 15, 1995 (CHCI Dwg. No. 
4259). See Appendix 43-4. 

Dwg. 17-S02 (CIICI Dwg. No. 4238) - Enclosure Vacuum, Fire Prevention & Suppression 
Rev. C - 07/06/94 - Part 13 Approved 
Drawing is replaced by new drawing 5404-F-01, Rev. 0, dated September 15, 1995 (CHCI Dwg. No. 
4259). See Appendix 43-4. 

Dwg. 17-S03 (CIICI Dwg. No. 4239) - Drum Movement Schematic 

See Appendix 43-7 

Rev. C - 07/07/94 

Part B Approved As-Built - Rev. 0 - 09/1 5/95 

Changed location and identification of limit swithces. 
Added legend. 
Added switches. 

Dwg. I7-S05 (CIICI Dwg. No. 4240) - Simplified Process Flow & Material Balance 

See Appendix 43-7 

Rev. C - 07/07/94 

Part B Approved As-Built - Rev. 0-09/15/95 

Changed capacity of storage tank from 8,000 gal. To 
12,800 gal. 

Dwg. I7-S06 (CIICI Dwg. No. 4241) - Waste Liquid Piping Schematic 
Rev. C - 07/13/94 - Part B Approved 
Drawing is replaced by new drawing 5404-F-01, Rev. 0, dated September 15,1995 (CHCI Dwg. No. 
4259, Rev. 0, dated 09/15/95). See Appendix 43-4. 

C W M Chemical Services, Inc. drawings 5-F-001 Rev. 8 and 5-F-002 Rev. 4 for existing Building 
#43 are provided for reference only, see Appendix 43-6. Please note that drawing 5-F-001 and 5-F-
002 were not prepared under 11ST supervision. For layout ofthe equipment pads and pedestals for 
Pegasus System, see CHCI Dwg. No. 4253 (2916-S-05, Rev. 0) in Appendix 43-4. 
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D u d i c k 

Dudick Incorporated 
Corrosion-Proot Products 
1318 South Wason Drive 
Streetsboro, Ohio 44241 

218-562-1970 
FAX No. 21*562-7638 

P r o t e c t o - C r e t e 8 0 0 / 9 0 0 

TROWEL-APPLIED, UNREINFORCED 
HIGH-DENSITY VINYL ESTER FLOOR 
TOPPING 1/4" (6.3 mm) 

Protecto-Crete 800 Is a high-performance 
vinyl ester floor topping designed for heavy 
truck traffic and abrasion resistance com
bined with excellent resistance to a variety 
of acids and caustics. 

Protecto-Crete 900. in addition, will resist 
many of the organic solvents. 

R E C O M M E N D E D A P P L I C A T I O N S SPECIFICATIONS 

Food Processing Floors 
Plating Room Floors 
Pickling Room Floors 
Truck Loading Platforms 
Chemical Storage 

Dike Areas 
Alsleways 
Chemical 

Laboratories 

Topping shallbe a 1/4" thick unreinforced 
Blsphenol-A/Novolac vinyl ester material as manu
factured by Dudick Inc. applied over [nim»ri con
crete using a plasterer's trowel or screed. Applica
Uon and Installation shall be according to the 
manuiacturers recommendations. 

C H E M I C A L R E S I S T A N C E 

Organic Acids Oils 
Inorganic Acids Salts 
Alkali Solutions 
Solvents (900 only) 

A complete listing ot substances and con
centrations tested is available on request. 

P H Y S I C A L P R O P E R T I E S 

Compressive Strength 11,000 PSI 
ASTM C579 

Tensile Strength 1.800 PSI 
ASTM D638 

Density 140 lbs./ft. 3 

Flexurai Strength 3.600 PSI 
ASTM C580 

Thermal Shock 
Resistance 40°F-160°F 

T H E P R O T E C T O - C R E T E 800/900 
S Y S T E M 

The Protecto-Crete 800/900 System uses a 
primer and a heavily aggregate-filled vinyl ester 
topcoat to achieve a strongly bonded monolithic 
topping with excellent physical and mechanical 
strength and chemical resistance. 

Primer: Tlie blasted or etched concrete surface 
must be primed to provide the "wetting out" 
required for good bonding. Priming Is achieved 
with Primer 27 and Protecto-Crete 800/900 
should be applied while the primer Is still 
tacky. 

Topoat: The aggregate-filled. Protecto-Crete 
800/900 topcoat develops a cured strength two 
to three times that of the concrete base to 
which lt is applied to provide exceptional 
durability and prolong the life of the substrate 
from corrosion and mechanical abuse. 



A P P L I C A T I O N INSTRUCTIONS 

Substrate 

Primer 

Basecoat 

Optional 
Sealer Coat 

ESTIMATING QUANTITIES AND 
O R D E R B I L L OF M A T E R I A L 
Note: Resin Includes 10 oz./unlt hardener 
as standard. 

SQUARE FEET PER GALLON 
CONCRETE 

Primer 27 150-200 
P-Crete 800/900 

Basecoat 58-66 sq. It./unit 1/4" 

S-10 Solvent 500 Clean-up 

Quantities shown arc for estimating purposes 
only. Actual field usage may vary. 

Protecto-Crete 800/900 
Trowel-Applied, Unreinforced High-Density 
Vinyl Ester Roor Topping 1/4* (6.3 mm) 

SURFACE PREPARATION 
Concrete: Concrete must be abrasive-blasted 
or etched with muriatic acid (solution of 1 part 
20° Be HCl and 1 part water) to remove surface 
laitance and other contaminants. Concrete 
must be dry and free of curing compounds and 
form release agents. Surface texture should be 
similar to 40-60 grit sandpaper. 

The prepared surface should have a tensile 
strength of between 250 and 300 PSI per ASTM 
D4541. 

Additional surface preparaUon will be required 
if a 40-60 grit texture is not achieved and the 
surface laitance not completely removed after a 
single application of acid or with the first 
mechanical preparation procedure. 

Hardener Amount/Gal. or Unit of Resin: 

Hardener Substrate 
Temperature 

Primer 
27 

Protacto-Creto 
800/900 

PH-1 60-70°F 34 02. 100. oẑ unit 
PH-1 70-90°F 2-3 02. 10 fl. oẑ unit 

PRIMING 
Concrete: Concrete must always be primed to 
aid ln the "wetting out" required for good bond
ing. Mix Primer 27 with PH-1 Hardener for 2-3 
minutes and apply with a brush, roller or 
sprayer. Do not allow the primer to puddle. We 
recommend the topcoat be applied over tacky 
primer. 

Protector-Crete 800/90O Mix Ratio: 

Protecto-Crete 800/900 Resin 30 lbs. 
PH-1 Hardener (@75°F) 10 fl. oz. 
G-4 Aggregate 4-50 lb. bags 

TOPCOAT 
Add the entire contents of the pre-measured 
PH-1 Hardener to Protecto-Crete 800/900 (pre-
measured) Liquid and blend thoroughly. Add 4 
bags of G-4 aggregate and mix well. Protecto-
Crete ingredients may be mixed ln a concrete 
mixer or mortar box. Liquid and Hardener must 
be thoroughly blended together before aggregate 
Is added. 

Oudick Incorporated I 
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Pour the Protecto-Crete mix into a wheel
barrow and transport to each workman's 
area. Dump directly onto the primed 
concrete. 

The mix should be spread with a plasterer's 
trowel or wtth (3-4 ft.) wood screeds. Final 
finish wtth a trowel. 

To terminate work, square cut the topping 
and start with the next work period butting 
to this edge. Permanent terminating lines 
should be made into saw cuts in the con
crete. 

Allow Protecto-Crete to cure overnight 
before subjecting the area to foot traffic. 

Allow to cure 1-2 days at 70°F before 
permitting truck traiflc. 

Pot Life and Cure Cycles: 

Protecto-Crete 800/900 
Temperature Pot Life Cure Time 

50°F 50-60 Min. 72 Hrs. 
75°F 30-40 Min. 48 Hrs. 
90°F 20-30 Min. 24 Hrs. 

Do not attempt lo store mixed material. 
Residual material should be properly 
disposed of at the end of each work period. 

Recommended applicaUon temperatures 
should be between 50T and 1 10"F sub
strate temperature. 

Application of Protecto-Crete 800/900 In 
direct sunlight may lead to blistering, 
pinholes, or wrinkling in the floor topping 
due to outgasslng of air ln the concrete and 
high substrate temperatures. 

CLEANING 
Clean tools and equipment with S-10 
Cleaning Solvent. 

SHIPPING 

The S-10 Cleaning Solvent is a red label Item 
with a flash point of 52°F (PMCC). The Hard
ener is classified as Organic Peroxide and 
carries a yellow warning label. Protecto-Crete 
liquids are red label items and classified flam
mable. 

S T O R A G E 

Warning: All Dudick products classified by 
DOT labels as either white, yellow or red labels, 
must not mixed or stored together as an explo
sive reaction may occur. 

Protecto-Crete Liquid and Hardener are flam
mable and an oxidizer, respectively, and should 
be stored in a cool, dry place, away from open 
flame, sparks and other hazards. Protecto-
Crete 800/900 Ingredients are stable for 3 
months when properly stored under 75'F. 
Excessive heat may cause premature gelling 
and reduce available working time (pot life). 

S A F E T Y 

M.8.D.S. - Sheets must always be read before 
using products. Protecto-Crete systems are 
Intended for application by experienced, profes
sional personnel. Dudick Inc. can supply 
Protecto-Crete Systems supervision to help 
determine that the surface has been properly 
prepared, the ingredients correctly mixed, and 
the materials properly and safely applied. 

If Protecto-Crete materials are to be applied by 
your own personnel or by a third-party con
tractor, please be sure that they are aware of 
the following safety precautions: 

• Exposure to vinyl ester resins and hardeners 
may cause severe dermatitis reactions in some 
people. Cleanliness of the skin and clothing Is 
critical and must be of paramount concern. 

• Safety glasses, gloves, and suitable protective 
clothing must be worn at all times. 

Protecto-Crete 800/900 
Trowel-Applied. Unreinforced High-Density 
Vinyl Ester Floor Topping 1/4" (6.3 mm) I Dudick Incorporated I 
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Suitable respirators should be used. Note: 

• If contact with hardeners occurs, remove 
any clothing Involved and wash the skin 
wtth large amounts of water. Discard the 
clothing. Do not attempt to wash and reuse 
lt. Protecto-Crete Liquid may be washed off 
with S-10 Cleaning Solvent. MEK. or lac
quer thinner. DO NOT USE ACETONE. 

• Fumes are flammable and heavier than 
air. Proper ventilation should be main
tained to minimize breathing of concen
trated fumes. 

• If a rash or dermatitis occurs, remove the 
individual from the work area and seek a 
doctor's care for dermatitis. 

• Keep open flames and sparks away from 
the area where toppings are belnfi mixed 
and applied. 

• In case of eye contact, wash with water for 
at least 15 minutes and consult a physi
cian. If swallowed, do not Induce vomiting; 
call a physician immediately. 

Dudick Inc. ("Dudick") warrants all goods of its 
manufacture to be as represented in its catalogs 
and that the application of its products by its 
employees or sub-contractors shall be performed 
in a workmanlike manner. Dudick's obligation 
under this warranty shall be the repair to and 
replacement of any applications which its exami
nation shall disclose to be defective. Dudick 
makes no warranty concerning the suitability of 
Its product for application to any surface, lt 
being understood that the goods have been 
selected and the application ordered by the 
purchaser. DUDICK INC. MAKES NO WAR
RANTY. EXPRESS OR IMPLIED. THAT THE 
GOODS SHALL BE MERCHANTABLE OR THAT 
THE GOODS ARE FIT FOR ANY PARTICULAR 
PURPOSE. THE WARRANTY OF REPAIR OR 
REPLACEMENT SET FORTH HEREIN IS EXCLU
SIVE AND IN LIEU OF ALL OTHER WARRAN
TIES ARISING BY LAW OR OTHERWISE: AND 
DUDICK INC. SHALL NOT BE LIABLE FOR 
INCIDENTAL OR CONSEQUENTIAL DAMAGES. 
INCLUDING BUT NOT LIMITED TO LOST PROF
ITS. DOWN TIME. DAMAGES TO PROPERTY OF 
THE PURCHASER OR OTHER PERSONS. OR 
DAMAGES FOR WHICH THE PURCHASER MAY 
BE LIABLE TO OTHER PERSONS. WHETHER 
OR NOT OCCASIONED BY DUDICK'S NEGLI
GENCE. This warranty shall not be extended, 
altered or varied except by written Instrument 
signed by Dudick and Purchaser. 

\ 

Protecto-Crete 800/900 I 
Trowel-Applied. Unreinforced High-Density fl 
Vinyl Ester Floor Topping 1/4* (6.3 mm) fl 
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Introduction 

Oudick Corrosion-Proof products are available in standard systems 
for use as floor toppings, vessel linings or equipment coatings. Each 
system is manufactured in a number of resin bases to provide 
corrosion protection over the entire range of chemical activity from 
pH 1 through pH 14. Depending on the system and the fillers and 
reinforcement chosen, protection can be maintained at elevated 
temperatures. Several fire retardant formulations are also available 

It should be noted that a prospective user is not limited to the basic 
environmental properties listed for each system. Any product in the 
Dudick Corrosion-Proof line can be modified to provide the moisture 
and chemical resistance required for a specific application. 

To this end. Dudick Corrosion-Proof maintains a product testing 
laboratory which is completely equipped to evaluate the ability of 
our products to perform in actual end-use situations. 

How to Use the Corrosion Guide 

All testing is performed using the actual liquid or liquids which will 
be encountered in the field. These are usually supplied by the 
prospective customer to be sure that the concentrations involved 
and any possible combinations of chemicals are consistent with 
field conditions. 

Perhaps the most signif icant aspect of our testing program is the 
use of Atlas Test Cells. These allow us to simulate factors such as 
stratification, agitation, volume variances and environmental 
factors lie temperature differences on the outside and inside of 
vessel walls) to achieve a more accurate and realistic evaluation 
than is possible with simple coupon tests. 

it*. 
The use of Atlas Test Cells also allows us to vary resins. Hilars, and 
reinforcement materials separately to determine which can provide 
the best performance under the specified conditions. . • 

Of course, appropriate physical and mechanical teats era also an 
important part of any product testing sequenca ...» —y«£-

Special Note r' 

The corrosion resistant properties 
described in this Guide have been 
determined either by analysis (the typical 
ability of a resin to resist attack by a specific 
chemical substance), by testing, or by 
actual field performance experience Thus, 
the ratings shown are useful in helping a 
potential user make a preliminary evaluation 
for further investigation. 

Since most installations involving hostile 
chemical environments also involve 
dynamic processes which can vary widely 
from industry to industry and plant to plant, 
it is always necessary to consult the D udick 
Corrosion-Proof factory for guidance before 
making a final selection. 

This is especially critical when a chemical is 
not listed or where a combination of 
chemicals are present. Thorough testing in 
the Dudick laboratory using the actual 
chemicals under simulated processing or 
storage conditions is the only way to assure 
satisfactory end-use performance 

To simplify the information presentation, 
this Guide provides temperature limit data 
(page 1) and Chemical performance 
characteristics in separate charts. If an 
anticipated condition is not covered, please 
consult a Dudick Corrosion-Proof 
representative or the factory for additional 
information or to arrange an appropriate 
performance test. 

All technical data and recommendations 
presented here are believed to ba reliable at 
the time of publication. Because field 
conditions can vary significantly, all data 
should be considered only as suggestions 
of possible applications. Dudick Corrosion-
Proof, Ina assumes no responsibility for 
results obtained or damages incurred from 
any use whether or not the use resulted 
from the recommendations in this Guide. 
Any recommendations or technical advice 
rendered is not to be taken as a license to 
operate under or intended to suggest the 
infringement of any existing patent. 
Liability, if any, is limited to replacement of 
products. 



Temperature/Chemical Resistance Key 

Indicator Definition 

Material will withstand 
constant flow or Immersion 
service. 

Material is suitable for 
intermittent or Spillage 
service 

Material will tolerate Fumes 
only 

Indicator Definition 

1 

2 

3 

4 

Good to the maximum 
temperature of the product 

High Temperature 
Service to 160 °F (71 °C) 

Moderate Temperature 
Service to 140° F (60 °C) 

Warm Temperature 
Service to 10O°F(37°C) 

Indicator Definition 

NR 

NI 

PV 

Not recommended 

No information available 

Performance varies with 
conditions. Consult Dudick 
for recommendations or 
testing 

Example 48. Boric Acid 14 14 14 
MO 

13 11 
* to 

if 9 
S1 SI 

Each grid block in the Guide shows all the information which is 
available on the product for the use snown Thus, a block which 
shows 12. indicates that the product is capable ol providing 
immersion service up to 160° F Similarly, a block which 

shows F1 indicates the material will tolerate temperatures to the 
maximum capability shown in the Temperature Limits chart below, 
but that it is designed for exposure only to fumes. 

Temperature Limits 

Product Substrate 
Maximum 
Temperature Notes 

Protecto-Coat Series* Matal 130°F 54°C ' Steel: Constant Flow: Stl«l Dry or Intermit
Concrete/Steel 130°F 54°C tent Spills: 200°F (93°C) to 3S0°F (96°C) 

1 Concrete: Constant Flow 
Protecto-Crete Series- , Matal Not Recommended 1 Intermittent Spills, otherwise maximum 

Concrete 250° F 120°C temperature is 150°F 
I Protecto-Flake Series | Matal' 180° F 83°C « Steel: Immersion; Steal. Ory. 250°F (121 "Cl 

Cone rata Not Aoolicablo 
I Protecto-Gfass Series [ Matal • 160°F 71°C ' Steel: Constant Flow 

Cone rat a 160" F 71°C 
I Protecto-Llne Series | Matal • 160°F 71°C ' Steei: Constant Flow and Immersion 

Concrete ' 160°F 71°C ' Concrete: Constant Flow 

I Protecto-Seal Series | Metal • Not Applicable • Tile: Constant Flow and Immersion 
Tile/Concrete • 160° F 71° C 

1 Grout Series 1 Metal Not Applicable 
Concrete 160° F /I'C 

1 



[ D u d i c T 

Key Material will withstand constant How or immersion service 
Material is suitable for intermittent or Spillage service 
Material will tolerate fumes only ; 

Light Duty Lminqs-Coatings 

2. Acetic Acid 10-10%) 

5. Acetic Anhydride 
6. Acetone 
7, Acetyl Chloride 
8. Acrylic Acid 
9. Acrylonitrile 

10. Adipic Acid 
11. Alcohol (Ethyl) 
12. Alcohol (Methyl) 
13. Allyl Chloride 
14. Alum 

20. Ammonia lOryl 

29. Amyl Acetate 
30. Amyl Alcohol 
31. Aniline 

33. Antimony Chloride 
34. Aqua fleqia 
35. Arsenic Acid 
36. Barium Acotate 
37. Barium Chloride 
38. Barium Hydroxide 
39. Barium Sulfide 
40. Benzaldehyde 
41. Benzene 

Toppings Heavy Duty Linings 

3. Acetic Acid 110-50%) 
4. Acetic Acid (50 100%) 

15. Aluminum Bromide 
16. Aluminum Chloride 
17. Aluminum Fluoride* 
18. Aluminum Hydroxide 
19. Aluminum Sulfate 

21. Ammonium Chloride 
22. Ammonium Fluoride* 
23. Ammonium Hydroxide 
24. Ammonium Nitrate 
25. Ammonium Persulfate 
26. Ammonium Sulfate 
27. Ammonium Sulfide 
28. Ammonium Sulfite 

32. Aniline Hydrochloride 

42. Benzene Sulfonic Acid 
43. Benzene Sulfonic Chloride 
44. Benzoic Acid 
46. Benzoyl Chloride 
46. Black liquor' 
47. Bleach <5.5%>" 
48. Boric Acid 
49. Bromine, Wet Gas 
50. Bromine Water |5%) 
51. Butadiene 
52. Butanol 
53. Butyl Acetate 
54. Butyl Caibitol 
56. Butyl Cellosolye 
56. Butyric Acid 
57. Cadmium Plating (Cyanide) 

F4 NR /-V PV F4 
13 F4 14 14 14 
S4 NR SI S1 S1 
F4 NR S3 S3 S3 
F4 NR S4 S4 S4 
S4 NR NR F4 NR 
F4 F4 PV PV PV 
PV F4 PV PV PV 
NR NR NR NR NR 
14 14 14 14 14 
S4 54 14 14 14 
S4 NR PV PV F4 
F4 NR NR NR NR 
S4 it 14 4 14 
S4 C4 14 14 14 
14 14 14 14 i4 
S1 S4 SI SI S1 
14 S4 P4 F4 S4 
S4 54 14 14 14 
S4 54 Fl Fl Fl 
S1 S4 14 14 14 
S4 54 14 14 14 
14 14 F4 F4 S4 
14 i4 14 14 14 
14 !4 14 14 14 
14 14 14 14 14 
14 14 14 14 14 
14 I4 14 14 14 
F4 NR S4 S4 S4 
F4 r-4 SI SI SI 
NR NR S4 S4 S4 
F4 f 4 54 54 S4 
S4 54 14 14 14 
NR NR NR NR NR 
F4 F4 14 14 14 
S4 S4 S4 S4 S4 
14 14 14 14 14 
14 14 53 S3 S2 
14 14 14 14 14 
PV PV NR NR NR 
F4 NR PV PV NR 
F4 F4 14 14 14 
F4 F4 14 14 14 
S4 S4 14 14 14 
NR NR NR NR PV 
S4 S4 S1 14 11 
S4 F4 PV PV 11 
14 14 14 14 14 
NR NR NR NR NR 
F4 NR S4 S4 S4 
S* PV PV PV PV 
F4 NR 54 S4 S4 
F4 NR NR NR F4 
F4 PV PV PV F4 
F4 NR PV NR S4 
F4 NR F4 F4 F3 
S4 S4 SI SI SI 

JBL JUL JIB. 
J 2 - J l _ J3L 
J i - J i . J i _ 

- S i . _S*_ JSi_ 
JJR_ _NR_ NR 
JUL JUL JBL 
J i - J i . J i . 
JBL JVC J3fL 
J i _ J i . J i . 
J i - Jii••"JL: 
14 14 14 

-cY. J2L J i i . 
13 13 12 

JI II " 11 
J3 LL_ J JL 
J*_ J i . J i -
14 J2 a . 
I3 13 12 

Fl 
13 
54 
S4 
13 
13 
13 
13 
13 
S4 
14 
S4 
54 
13 
F4 
13 
S4 
13 
14 

Fl 
11 
NR 
11 
n 
n 
n 
n 
n 
NR 
NR 
NR 
F4 
11 
NR 
S4 
F4 
11 
11 

Fl 
11 
NR 
11 
11 
n 
n 
n 
n 
NR 
NR 
NR 
F4 
11 
NR 
S4 
F4 
11 
II 

13 
NR 
NR 
14 
13 
13 
PV 
11 
II 
13 
NR 
S4 
PV 
S4 
F4 
F4 
S4 
F3 
SI 

II 
NR 
NR 
F4 
F4 
F4 
NR 
11 
Fl 
n 
NR 
S4 
NR 
NR 
NR 
PV 
NR 
NR 
SI 

II 
S4 
S4 
F4 
F4 
F4 
NR 
NR 
NR 
II 
NR 
S4 
NR 
NR 
S4 
PV 
S4 
NR 
SI 

It 
PV 
NR 
11 
11 
II 
NR 
13 
NR 
12 
F4 
14 
PV 
13 
NR 
14 
NR 
13 
13 

11 II 
NR PV 
NR S4 
II 11 
II II 
11 11 
NR PV 
13 13 
NR II 
12 12 
F4 F4 
14 I4_ 
PV PV 
13 
NR 
I* 
NR 
13 
13 

13 
PV 
14 
34 
13 
13 

• May ne«d synthetic fabric, or carbon tillers. Consult a Oudick Corroaton-Proot. Inc 
tachmcal represantative lor mora complete mformation on thai* proauct*. 



D u d i c k 

Key 
i 
s 
F 

Material will withstand constant flow or immersion service 
Material is suitable for intermittent or Spillage service 
Material will tolerate fumes only 

Light Duty Linings/Coatings Toppings • Duty Linings 

98. Diethylamina (100%) 
99. Dimethyl Formamide 

100. Eaters. Fatty Acida 
101. Ethyl Acetate 
102. Ethyl Alcohol 
103. Ethylamino 
104. Eihylchlorotormate 
105. Ethyl Ether 
106. Ethylene Oichloride 
107. Ethylene Glycol 
108. Ethylene Oxide 
109. Ethyl Sullale 
110. Ferric Chloride 
111. Ferric Sulfate 
112. Ferrous Chloride 
113. Ferrous Sullate 
114. Fluobonc Acid' 

F4 
14 
A/fl 
F4 
S4 
F4 
S4 
NR 
F4 
F4 
F4 
14 
F4 
F4 
S4 
S4 
S4 
S4 
F4 

NR 
S4 
NR 
NR 
PV 
NR 
S4 
NR 
NR 
NR 
NR 
14 
NR 
PV 
S4 
S4 
S4 
54 
PV 

i l 
l i 
NR 
NR 
14 
NR 
14 
NR 
NR 
NR 
NR 
14 
PV 
PV 
14 
14 
14 
14 
S4 

14 
14 
NR 
NR 
14 
NR 
14 
NR 
NR 
NR 
NR 
14 
PV 
PV 
14 
14 
14 
14 
S4 

14 
14 
PV 
PV 
14 
NR 
14 
PV 
PV 
PV 
NR 
14 
PV 
PV 
14 
14 
14 
14 
S4 

14 
14 
PV 
PV 
14 

jVfl 
14 
PV 
PV 
PV 
NR 
13 

_PV 
_PV 
13 
13 
14 
14 
S4 

Fl 
S3 
A/fl 
NR 
PV 
Fl 
14 
A/fl 
A/fl 
/Vfl. 
a/a 
14 
PV 
PV 
n 
n 
n 
n 

Fl 
S3 

A//? 
PV 
Fl 
14 
A/fl 
/Vfl 
F4_ 
F4 
14 
PV 
PV 
n 
ii _ 
ii 
n 
PV 

NR 
SI 
/Vfl 
A/fl 
PV 
S4 
S4 

/Vfl 
S4 
/Vfl 
SI 
PV 
S4 
SI 
SI 
S1 
S1 
S4 

A/fl 
SI 
A/fl 
A/fl 
S4 
54 
S4 
PV 
NR 
S4 
A/fl 
SI 
py 
54 
S1 
SI 
S1 
S1 
S4 

S3 
SI 
A/fl 
A/fl 
PV 
54 
54 
PV 
NR 
S4 
A/fl 
SI 
SI 
A/fl 
A/fl 
SI 
SI 
SI 
S4 

14 14 • 
11 11 
NR A/fl ' 
14 /Vfl 
13 
NR /Vfl 
14 ~iT" 
A/fl /Vfl 
PV /Vfl 
PV PV 
PV NR 
11 11 
PV -PV" 
14 14 
11 11 
11 11 
11 -n r 
11 n 
A/fl -pv 

• Mayneed avmhaiic tabnc. or carbon fillers. Consult a Oudick Corrosion-Proof. Inc 
tachnical raprasantativa for mora complata mformation on theae products. 



KnV ' Material will withstand constant flow or irrmenion service 
, . . ' ' S Material is suitable for intermittent or Spillage service 

| J L I C S l C i V Material will tolerate fumes only \ 

Light Duty Linings/Coatings loppings • Duty Linings 

' *j*y avnihetie tabnc. or carbon tillers. Consult a Oudick Common-Proof. Inc 
tacllocal raprsaamativa tor more complata nlormation on the** producia. 



l u d i c k 

Key s 
F 

Material will withstand constant tlow or immersion service 
Material is suitable for intermittent or Spiilaga service 
Material will tolerate fumes only * 

Light Duty Linings/Coatings Toppings Mtavy Duty Linings 

8 "?i!2!I,M<1 , v n , h e , , e , a b , r C- O' carbon tillers. Consult a Oudick Corrosion-Proof. Ina technic*! representative for more complete information on these products. 



{Dudick 
I* I Material will withstand constant flow or immersion service 
»»Y s Material is suitable for intermittent or Spillage service 

F Material will tolerate fumes only 

Light Duty Linings/Coatings Tappings Httmvy Duty Linings 

229. Sodium Acetate 
230. Sodium Bicarbonate 
231. Sodium Blsulfate 
232. Sodium Bisulfite 
233. Sodium Bromate 
234. Sodium Carbonate Isee soda ashl 
235. Sodium Chlorate 
236. Sodium Chloride 
237. Sodium Chlorite <50%) • NR NR S4 S4 S3 S3 S4 S4 ltt(S4 S4 
238. Sodium Chromate 
239. Sodium Cyanide 
240. Sodium Oichromate 
241. Sodium Fluoride* 
242. Sodium Hydroxide (10%)* 
243. Sodium Hydroxide (60%)* 
244. Sodium Hypochlorite (3%)* 
246. Sodium Hypochlorite (17%) 
248. Sodium Peroxidê  

266. Tall Oil 
267. Tannic Acid 
268. Tartaric Acid 
269. Tetrachlorethane 
270. Thionyl Chloride 
271. Titanium Tetrachloride 
272. Toluene 

14 14 • • 13 •• 13 S4 - S4 ' ."^jfT ~~sT~ ~sT~' T.'TT" "TT "TH 

273. Toluene Sulfonic Acid 
274. Trichloroacetic Acid <20%) 
276. Trichloroethylene 
276. TriBodium Phosphate 
277. TUrpentine 
278. Tween Surfactants 
279. Urea Solutions • • 
280. Vineqar 
281. Water, distilled & demineralned 
282. White Liquor (Paper! 
283. 
284. 

Xylene (Xylol) 
Zinc Salt 

28B. Zinc Plating (Acid Sulfate) 

T~""ii u -. IM 
ii "TT" n 

NR NR NR 

S4 S4 NR 
~5T ~s~i~ ~sT~ 
NR NR SI 

"54" 54 NR 
S1 SI 54 
S1 S1 " NR 
SI S1 SI 

~5T ~sl~ ~si~ 
S1 si si 
SI SI S1 
SI SI ' SI 

,"54*~ST* NR 
S1 SI SI 

S4 "5T* "55" 
~n fT~ "TP 
14 14 14 

~w ~w ~w 
13 13 13 
n ii n 

ii ii ii 
J E HE" J l -ii ii ii 
~W TTT .ir: 
11 II 11 

" s r ~sT~ ~sr T i nr. 

10 
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"1roducts 

There is a Dudick Corrosion-Proof product 
to protect virtually any area of a plant and 
any piece of production, storage or handling 
equipment from the corrosive effects of 
moisture and chemical attack. 

Eight standard product lines are available 
and each offers a range of products 
developed to meet the special requirements 
encountered in most manufacturing or 
processing environments. However, any 
product in any system can be modified to 
tailor the physical, mechanical, environ
mental or application properties to the 
unique needs of a specif ic application. 

A series of catalogs is available describing 
the specific properties of each product in 
each of these systems. Of course, our 
factory personnel are available to work with 
your architect, plant management, 
engineering, and maintenance personnel to 
recommend a standard or custom 
formulated Oudick Corrosion-Proof product 
that meets your exact performance end 
durability requirements. 

Floor Toppings/Linings 

Designed for: 
• Heavy Traffic •Conductivity 
• New Concrete 'Light Duty 
• Existing & Eroded Concrete • Cleanability 
• Full Range of Chemical Spills • Colors/Appearance 

Tank Linings 

Designed for: 
• Concrete or Steel • Holding Tanks 
• Process Vessels • Sumps, Pits, Trenches 
• "E" Coat Tanks 

Secondary Containment Linings 

Designed for: ' 5 1 ^ ^ ^ 
•TankFarms • Holding Pits t^V^f . , 

Coatings 

Designed for: 
• Tank Exteriors • Structural Steei 

Corrosion System Designs 

The Dudick Systems are designed with: 
• Heavy Aggregate for High Impact & Abuse 
• Glass Reinforcement for Expansion & Contriction 
• Epoxy, Polyester, Vinylester, Urethane & Acrylic Resins 

Services Offered: 

• Concrete Specifications 
• Steel Specifications 
• Lining & Topping 
Specifications 

• Installation Ostail Drawings 
• Field Tech Service 
• Application 
Recommendstions 

12 



Experience 

Dudick Corrosion-Proof products have 
been used in nearly every type of manu
facturing and processing operation where 
chemical environments or high moisture 
conditions present a constant corrosion 
problem. 

Our products are protecting tha plants and 
equipment of most of the Fortune 500 
companies and hundreds of smaller, local 
firms. They are used at major US. gov
ernment installations and in many munic
ipal water and sewage treatment plants. 

They have been installed in every geo
graphic area of the United States and have 
been exported to many European 
countries. 

While our experience covers nearly 
every type of industrial environment, a 
few specific examples deserve special 
mention because they help demonstrate 
many of the special capabilities of Dudick 
Corrosion-Proof, Inc. products and peopla 

Pulp and Paper Industry 

Dudick Corrosion-Proof. Inc developed a 
special series of products to reline the in
teriors of the tile chests used in pulp and 
paper manufacturing operations. Installed 
by Oudick personnel under tight turn
around schedules, these relining systems 
have demonstrated their ability to elimi
nate leaking problems and to stand up to 
the severe chemical environments in
volved. Many of these installations have 
already endured more than seven years of 
constant service without a single failure 

Chemical Processing Industry 

Dudick Corrosion-Proof products are used 
extensively to protect vulnerable equip
ment and structures in chemical process
ing and petroleum refining operations. Our 

systems have achieved excellent service 
records in chemical environments ranging 
from pH 1 to pH 14, including extended 
exposures to high concentrations at ele
vated temperature. 

Power and Energy 

Dudick Corrosion-Proof materials are used 
extensively in coal and oil powered electri
cal generating plants including trenches, 
waste water treatment tanks, and the se
vere environment of flue gas desulfuriza-
tion systems (ducts and scrubbers). 

Food Processing 

Several Dudick Corrosion-Proof products 
are available in special formulations which 
meet FDA requirements for food proximity 
and food contact. Our Protecto-Une and 
Protecto-Crete floor toppings, for example, 
provide important resistance to both acci
dental spills and the harsh chemical clean
ing agents required to maintain sanitation. 
In addition, our lining systems provide 
important protection for storage vats and 
processing equipment where chemically 
active ingredients are involved. 

Metal Working 

Dudick Corrosion-Proof products are used 
in many areas in both primary metals 
manufacturing and metals finishing opera
tions. These include pickling lines, waste 
water treatment facilities, stack emission 
control systems and etching and plating 
rooms. 

Waste Water Treatment 

Dudick Corrosion-Proof products effective
ly protect the major components of waste 
water treatment facilities such as settling 
tanks, aeration units, retention tanks, acti
vated carbon pits and oil skimmers. 

Exotic Metals 

Occasionally, plants or equipment built 
with exotic metal vessels and piping sys
tems will be converted to other production 
uses where even they are susceptible to 
corrosion. Dudick Corrosion-Proof, Inc has 
successfully lined stainless steel, Inconel, 
aluminum, as weil as the soft metals, with 
specially designed protective systems 
appropriate to their new missions. 

Aerospace :.~ 

Dudick Corrosion-Proof lined the entire in
terior of the building (big enough to hold a 
747) where the reusable space shuttle 
fuel tanks are sandbtastad and cleaned 
with an acid spray. We also provided the 
corrosion protection for several small alu
minum plates essential for the function of 
tha air regeneration systems aboard the 
Enterprise and Columbia shuttles. 

Electronics 

Dudick Corrosion-Proof products are used 
in many electronic component manufac
turing and assembly areas. They provide 
both resistance to tha acids used in manu
facturing processes and provide the clean-
ability essential to tho maintenance of a 
clean-room environment. 

Composite Flooring 

In many industrial plants service require
ments will vary significantly from one area 
to another. Rather than recommend a 
single floor topping designed to meet the 
most severe requirements, Oudick Cor
rosion-Proof will develop a more cost-
effective composite system with perform
ance tailored to the actual needs of 
specific production zones. 
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HYOROSTATIC TEST RECORD 

Oate 

Clean Harbors of Chicago 
11700 S. Stoney Island Ave 
Chicago II . 

^ / z " A ' *— 

T a n k / l l n e / v a l v e taatedi . > . 1/~ J?/&~ 

Tank | r / f ^ ^ v a l v . a ( S ) t — Z l J l l l l / 

Procesa Line II (s) f w * L O f / t r ^ / o ^ f ^ . L fa '*~f-*t"U<-^4 / 

Descr ip t ion: ^ / ^ V / ,<9S7ft 3 Z^f 

7 - - ' REV (tP Orauing I 

Appl icable S p e c i f i c a t i o n 

TEST PREPARATION: 

^ ^ ^ J o i n t s Accessible Expansion Jo ints Restrained 

/•^A R e l i e f Valves/Rupture discs i so la ted 

Lou Press Equipment Isolated System Supports S u f f i c i e n t 

System Vented Connections Checked 

Test Gauges in Place Recorder S e r i a l H 

TEST PARAMETERS t 

Guage Range & PSIG to ^ ^ PSIG (1-1/2 to A x teat preaa) 

Guage C a l i b r a t i o n 1. 1.0. II Due Oate 

Test Preasure - Internal PSIG Externa 

Test Medium - ^ / & Condit ion / / ^ * t . 

Test Temperature/ ' (70F min Sec I/6BF min Sec 8, 11 & 831.1) 

Ambient Temperature <£<£_f ^ ° / 0 /c. M 



HYDROSTATIC TEST RECORO 

Oate 

C l e a n H a r b o r s o f C h i c a g o 
11700 S . S toney I s l a n d Ave ^ . / , 
C h i c a g o I I ' 

*B£$&se- V - 57-4 
T a n k / l i n e / v a l v e t e s t e d : t/-#C7'S 1/~ 514 

* ,A u-tod l/-£"2>4 
Tank ft \ ' A//A valve • ( s ) - i l " T T ( / ^ ^ ^ 

P r o c e s s L i n e » ( s ) 3"-p- 16 9 ~ &l , 3"-f>- /£ Z 

d e s c r i p t i o n : ^"f4 SC1 H , /?ST rt ^3^9 f t ^ / l ^ q /&3 /"L 

'#4*2 7V A / / ^ ^ f ^ / ^ L b/stsj ' " 

D r a w i n g a P-QC& REV 0 / 

A p p l i c a b l e S p e c i f i c a t i o n _ 

TEST PREPARATION: 

Z> J o i n t s A c c e s s i b l e E x p a n s i o n J o i n t 6 R e s t r a i n e d 

Y€~S R e l i e f V a l v e s / p U p t u r e ^ i V g s T l s o l a t e d ^&sK>CO(/<£• s't. 

Lou P r e s s Equ ipmen t I s o l a t e d Y&s Sys tem S u p p o r t s S u f f i c i e n t 

Y& S y s t e m V e n t e d Y^ ^ C o n n e c t i o n s Checked 

Y&^ T e s t Gauges i n P l a c e M/i4 R e c o r d e r S e r i a l « 

TEST PARAMETERS 1 

Guage Range & PSIG to / ^ ~ u PSIG ( 1 - 1 / 2 to 4 x t e s t p r e s s ) 
Guage C a l i b r a t i o n 1. 1. 0 . < AJ /*~ Q u e 0 a t e 

T e s t P r e s s u r e - I n t e r n a l PSIG ^ E x t e r n a ^ l / ^ 2 ^ P S I S 

T e s t Medium -

MriT/l. conation C <%7/'*4-7LA^. O^-C '<*-«. V 4 - St-i / 
T e s t T e m p e r a t u r e F (70F min Sec I / 6 0 F nrin Sec 8, 11 & 831 .1 ) 

A m b i e n t T e m p e r a t u r e ^ ^ F 6$ / 2 / / 
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Tataprion* (617) 640-1200/1800 
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F U E L S BLENDING OERATION 

T A N K S DISCHARGE PIPE 
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CLEAN HARBORS 
ENVIRONMENTAL SERVICES, INC. 

GENERAL WELDING & DESIGN 
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(617) 331-5600 FAX (617) 335 Z675 
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MIS METAL PUMP 
RUBHERATPE-FITTEO M 1 5 P U M P 

BAR FEET PS1Q 

6.8-j 
240-

100 

5.4- 180- 80 

4.1- 140- 60 

2.7 J 100- 40 

1.3- " 4 0 - '20 

150) ISS] 
01)1127.51 

WIZ5) IU15I 
.11 MIPS*; 

AIR CONSUMPTION 
(SCFM) [WtlHr.) 

17S)(J97.5/ 

Witer OischifQs GPM 30 " 60 90 120 150 180 210 
Flowralei [4t*| (1,4) P27] [340] 1454J. 1568) (681) [7951 (9081 

M l 5 Metal 
Pump Flows up 
to 240 G.P.M. 
Maximum pump 
operating pressures 
should not exceed 12S 
psig (8.62 Bar). 

Volumes indicated on 
charts were determined 
by actually pumping water 
into calibrated tanks. 

TEFLOIM*- - ITTEO M 1 B P U M P 

S P E C I F I C A T I O N S 
iterials of Construction, Wetted Housings 

.iter Chambers, Inlet/Discharge Manifolds) ; S--^J 

MATERIAL S W . WT. MATERIAL ) SHP. WT. 

-Aluminum 110 lbs. 316Stainless Steel v -165 lbs.-
Hastelloy'C 218 lbs. Castlron ' ,181 lbs.; 
Materials of Construction, 
Non-Wetted Housings s 
DESCRIPTION 

Center Block 

Air Chambers 

Air Valve 

MATERIAL 

Aluminum or Aluminum, Nickel-Plated or 
Stainless Steel or Polypropylene j t,^ 
Aluminum or 
Aluminum, Nickel-Plated or 
Stainless Steel or Cast Iron 
Brass or. Brass, Nickel-Plated or Stainless Steel 

Suction Lift Capability 
DRV LIFT PRIMED LIFT 

17" (5.18m) . 25'(7.62m) 
The above figures represent rubber-fitted pump capabilities. 
Consult your distributor lor TPE and/or Teflon*-litted pump data. 

Maximum Diameter Solids 
if (9.52mm) Oiameter 

Elastomer Options 
MATERIAL TEMPERATURE LIMrTS 

Poiyurethane +10 (-12.2) to +150 ( 65.6) P ( C ° ) 
Neoprene 0 (-17.8) to +200 ( 93.3) P ( C ° ) 
Buna-N +10 (-12.2) to +180 ( 82.2) P ( C ° ) 
Nordel -60(-51.1) lo +280(137.8) P ( C ° ) 
Vilon -40 (-40-0) to +350(176.7) P ( C ) 
Sanillex ,u -20 (-28.9) to +220 (104.4) P ( C ) 
Teflon'PIPE +40 ( 4 4) to +220 (104.4) P ( C ° ) 
Wil-Flex'" -40 (-40 0) to +225 (107.2) P ( C ) 

BAR FEET PSIG 

6.8-1 

5.4-

4.1-

240-1 

180-

140-

100 | M " M ' AIR CONSUMPTION 

60 ^ \ \ W \ W W ' 

2.7^ 100- 40 —~. 
s \ \ > ^ A \ ( M l 1383.SJ 

1.3- 4 0 . 20 — . 

Witer DlKfura* GPM 
Flowmea [Am| 

30 
• I'U) 

89 90 12D • 150 190 210 240 
[227) [340) r««l [568) [681| [795) [908) 

Example: 
To pump 90 gpm against 
a discharge head ol 40 
psig requires 65 psig and 
125 i d m air consump
tion. (See dot on 
Teflon-fitted chart.) 

niMEMSIQINJAL D R A W I N G 
r NPT (MALE) ALUMINUM 
T NPT fFEMALE) • STAINLESS STEEL 
HASIEUOY.l CAST BON 

. F STAMiSSSTEH.KASTEUOY.ICASTR3N 

uQALUM. 

I'NPT FEMALE 
EXHAUST 

T NPT (MALE) • ALUM. 

T NPT (FEMALE)-CAST IRON 

T NPT (MALE) ALUMINUM 
X 

' r 
_i> " 

w _ 

ALUMINUM BASE SCREEN MODEL 

-JL. p 
3' NPT t FEMALE) 

1 

OIMENSIONS- M1S (METAL) 

ITEM STANDARD (Inefl) • . ' . i n . i u m i 
A 19 29/32 - 505.22 
8 213/32 61.07 
C 29 31/32 760.61 
D 32 3/8 821.68 
E 17 431.46 
F 2 23/32 69.00 
G 315/16 100.02 
H 12 5/16 312.49 

J 16 3/4 425.47 
K 143/16 360.38 
L 12 1/16 306.15 
M 10 5/32 257.77 
N 113/32 284.17 
P 5/8 15.86 
R 2 3/4 (N/A) 69.85 
S 219/32 65.83 
T 121/32 305.35 
U 4 101.60 
V 121/32 305.35 
w 18 3/4 475.88 
X 09/16 C14.27 

FOOTED BASE FOP, STAINLESS STEEL 1 
HASTELLOY MODELS 

8SP threads available. 
Standard aluminum pumps art manuiactured 
with mild steel nipples. Stainless steel nipples 
art available. 

6 
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REPEATABILITY 

DRIFT 

NOISE 

LINEARITY 

"OUTPUT S1G~NALGEHERATED 
BY SENSING HEAD 

± 1 % lull scale 

Short-Term 
Wander 

Long-Term Drill 

Zero 

Span_ 

Zero 

Span 

.+.1% lull-scale in 24 hrs. 

2% lull-scale in 1 month 

Carbon Monoxide 

All Others 

10% of reading in 1 month 

2% of reading in 1 month 

.+,1% full-scale 

Hydrogen Sulfide 

All Others 

_10% full-scale 

2% full-scale 

4 to 20 inA (Confurming to ISA-550.1 Standard as a Class 2U T r a n s m i t t e r ) 

Table 1-3. Perlormance Specifications lor Sensor/Transmitlers 

RANGE 
FULL SCALE 

USABLE FULL-SCALE % ERROR PER °F MAXIMUM RESPONSE TIME 
OAS 

RANGE 
FULL SCALE TEMPERATURE 

RANGE TEMP ZERO EFFECT SPAN 
TO 90% OF STEP CHANGE 

SECONDS 

Carbon Monoxide 
0-100 pprn 

0 - 500 ppm 

0 - 50 ppm 

0-10 ppm 

-10 to 120°F ±05 ±.08 90 

Hydrogen Sulfide 

Nitrogen Dioxide 

0-100 pprn 

0 - 500 ppm 

0 - 50 ppm 

0-10 ppm 
-10 to 120°F ±.05 ±.08 60 

Oxygen 
~~ ~ 2 5 % 

0 - 10% 
Oto 120°F ±.05 ±.08 20 

Chlorine 0-10 ppm 0 to 110°F t~05 ±.08 I 90 

POWER REQUIREMENTS 9 to 35 VOC 

POWER CONSUMPTION . Approximately 1 Watt 

CABLE REQUIREMENTS .1 ; ; ^ Two Conductor 

Table 1-4. Physical Characteristics lor Sensor/Transmitlers 

GENERAL-PURPOSE ENCLOSURE MODELS 

DIMENSIONS 

WEIGHT 

RATING 

6-1/4 x 7-1/2 x 4-5/16 Inches (159 X 19D x 110 mm) 

ijoundsJ1.B Kg) 

Qeneral-Purpose 

EXPLOSION-PROOF ENCLOSURE MODELS 

DIMENSIONS 

WEIGHT 

RATING 

]^I*±J:1B. * 6-1/16 Inches (184 x 184 x 154 mm) 

12 pounds (7.2 kg) 

Explosion-proof; suitable lor Class I, Groups C, D, Division 1, Hazardous Locatlont 

NEMA 4X ENCLOSURE MODELS 

DIMENSIONS 11-1/2 X_4-1/2_X_7-3/4 Inches j292 x 114 x 197 mm) 

WEIGHT 3-.7J_P°UI!5,s X L 7 .k-2L. 
RATING NEMA 4X 

1-7 
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Emergency Pressure Vent 

Emergency Vent 
for Pressure 
Relief 

OBJECTIVE 
Protectoseal Series No. 7800 
Emergency Relief Pressure Vents are 
designed to provide emergency relief 
capacity beyond that furnished by the 
operating vent on tanks, low pressure 
vessels and piping. Series No. 7800 
Emergency Vents do not provide 
vacuum relief. Vacuum relief must be 
supplied by the operating vent with 
which the tank is equipped. (See 
Protectoseal Series Nos. 830, 8540, 
6240. 18540. 16240.) 

TECHNIQUE 
Under normal operating conditions, the 
pallet assembly is closed providing a 
vapor-tight seal, in the event of an 
emergency (fire involvement of the 
tank) the pallet lifts to vent excess 
vapors thereby protecting tank from 
dangerous over-pressunzation. Pallet 
automatically closes and reseals when 
the pressure is reduced. 

CONSTRUCTION 
Standard: 2-mch through ?2-mcn 
sizes-Aluminum base, hood and pallet 
assembly, Stainless Steel guides. 
16-inch throurjh 24-inch sizes-Steel 
flange with Stainless Steel seat. Steel 
hood, Aluminum pallet assembly. Stain
less Steel guides. Alt sizes feature 
Protectoseal's unique PEP Teflon1 Air 
w . i " i c , e d Seating 

Custom: Stoei flange with stainless 
steel seat. Steel hood, Stainless Steei 
pallet assembly and guides. Aluminum 
base and hood. Stainless Steel pallet 
assembly and guides (available m 
2-inch through 12-inr.h sizes oniv) All 
Stainless Steel construction. All feature 
Teflon* Aii Cushioned Seating. Other 
materials available upon request. 
Rubber or metal-to-metal seating 
also available. 

SPECIAL FEATURES 
Easy impaction and Maintenance. 
Design and light weight of unit permit 
easy, convenient handling for inspec
tion and maintenance. Coarse mesh 
screen prevents entry of foreign matter 
into seating area, 

Maintains Accurate Settings. Factory 
testing prior to shipment assures every 
unit meets Protectoseal's stringent 
requirements for accuracy. Standard 
setting of 1 oiJsq. in. on all units. 
Higher settings are also available upon 
request. 

Air-Cushioned Seating, A Protectoseal 
patented design. Unique vent seat In
corporates a flat smooth film of FEP 
Teflon* to form a floating air seal. Fea
turing peripheral guiding and center 

stabilizing sterna to insure proper align
ment and tight seating. Tasted to insure 
low leak rates. Leakage rate at stand
ard settings is no more than i cu. ft. 
of standard air per hour at 90% ol the 
set point. 

Numerous Sizes Available. 2-inch 
through 12-lnch vents mate with stand
ard A/N.S.i. flanged connections. 
16-inch through 24-Inch mate wrtn ap
plicable A.Pi. or ANSI, bolting specifi
cations. Other drilling patterns available 
on special request See chart on 
reverse side for specific data. 
Quality Assurance. Prior to shipment, 
each unit is factory tested for leakage 
and correct settings to meet 
Protectoseal's high standards. 

MATERIAL* OP CONSTRUCTION 

Size* 
". Bass* 

Frange/Scat. Hru.irl. 
•Piillesr^ 

OI.1|)llMl|J|lfc 

7800 2"-12" Atum,/Alum, Aluminum Atgmtnum Teflon* 
7B00 16"-24" Steel/316 S.S. Steel Aluminum Teflon1 

C7800 2"-12" Steel/316 S.S. Steel 316 S.S. Teflon* 
C7800 16"-24" Steel/316 S.S. Steel 316 S.S. Teflon* 
E7800 2"-12" Alum/Alum. Aluminum 316 SS. Teflon* 
F7800 2"-12" 316S.S7316S.S. 316 S.S. 318 S5. Teflon* 
F7600 18"-24" 316 S.SV31B S.S. 316 S.S. 318 S.S. Teflon * 

'On S l t l l .mo Aluminum venti wmghtt i r t S l t l l Or l«»d , On S t i m u l i S l t l l venti WWOMI I M JlKiftif u Stf t l Ot L«aU 
2" Aluminum v c n i i t i i ng .a to m i l * w<m l ]S# f f A N SI., Sleei end S l i i n i t i i SIMI gniW tangao In mt t* wHn 
IM)# RF A M S l . 1 fi"-24 ' vnml l longta 10 fflMM with aoMIClOl* A N S I 01 A PI FF IIMO* liunnoctionl. 



emergency pressure vent 

SIDE VIEW 

PRESSURE RELIEF 
TEFLON* 
AIR-CUSHIONED 
PALLET SCAT 

SERIES NO. 7800 

DIMENSIONS 

1 Wict t l * . 
c : cr 

H C 
t l 

Uia Dias. 
N«KNS"V 

2" 8V«" 8'/J" 4V«" Va-11 6" Stud 

7803H J " 10'//' 12V«" 2V»" 6" V<" 7W 4 

;ao4H 4" I W n " 12V." 2Va" 7VT V4" 9" 8 

7806H 6" 13Vi" 14Vi" 2'Vw" evi" '/*" 11" 8 
7808H 8" 1SV4" 17" 3V." 1 1*4" 'V* 13Vi" 8 
781 OH 10" 16V1" 22V«" 2V«" 14V«" 1" 16" 12 
7B12H 12" 18Vi" 26Vi" 2V«" 17" r 19" 12 
7816ASA 16" 20" 26V4" 6¥»" 2VU" 1V»" 23Vj" 16 
7820ASA 20" 20" 32" 6Va" 25" 1 V«" 27Vi" 20 
7820API 20" 20" 32" 6V." 23Vj" w 26" 16 
7824ASA 24" 21" 40" 6 W 29V«" 1*V* 32" 20 
7824API 24" 21" 40" 6Vi" 27Vi" V«" 30" 20 

»oo orei * -C". if T lor omer maitn»l» or conitruction. See cnarl on reverse side lor material loecittcatloni. 

Check wlh Siilx department lor availability ana icneauiea delivery 

( <989. T i« P ' o t t c i o m i Csmeiny 

THE PROTECTOSEAL COMPANY 
22S Foetw Av».. BaoaaovWa, IL S010S*1SM 
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1. Limited Warranty 

THE MODEL 401 -185 RTD TRANSMITTER SOLD BY Oft PURCHASED FROM PYROMATION, INC. ORFROM 
AN AUTHORIZED PYROUATION DISTRIBUTOR, OR AGENT IS SUBJECT TO THE FOLLOWING LIMITED 
WARRANTY. 

This product is warranted lo be tree Irom functional delects in materials and workmanship al the time the product 
leaves the Pyromation, Inc. factory, and lo conform at mat same lime lo the specifications sel forth in the relevant 
Pyromation, Inc. installation, wiring, operation manual lor this product lor a period ol one year after shipment Irom the 
Pyromalion. Inc. factory. 

Pyromation's exclusive and sole obligation, and Buyer's exclusive and sole remedy under Ihe above Limited Warranty 
is limited lo aimer repair or replacement ot such product, at Pyromation's option, free ol charge to Buyer. Pyromation 
shaB have no obligation to repair or replace unless the claimed delect in material or workmanship is reported in writing 
to Pyromalional 52111ndustrial Road, Fort Wayne. Indiana 46825 within ten (10) days after delivery to the Buyer Irom 
Pyromation or an authorized Pyromation distributor, representative or reseller. H so requested by Pyromation, the 
product shal be returned lo a designated lacility dunng normal business hours, transportation prepaid. 

Any action lor breach ol this warranty or other action arising out ot this contract must be commenced within ona y«ar 
after delvery. 

PyrcmitionshalrttteiiaUelorany * 
evertdatxeachot the above staled warrarnty.Pyro^ 
or other damages, costs, or expenses other than repair or replacement as described above. Pyromation excludes 
any and a l warranties ol merchantability or fitness tor a particular purpose. The above stated warranty extends only 
lo the original Buyer Irom Pyromation. Inc. or Irom an authorized Pyromation oSstributor or agent, and may not be 
transferred or assigned. 

2. General Information 

The Pyromation RTD transmitter is designed to accept an input signal 

Irom an RTD sensing element, and to provide a linearized 4 to 20 mA output 

current. The output current is directly proportional to the temperature of the RTD 

temperature sensor. 

Since the temperature is 'encoded' as current, voltage drops in the power-

supply leads lo Ihe transmitter have no effect on the integrity of the signal. As long 

as the iransmitter receives a DC voltage of 11 to 40 volts at its terminals, it will 

produce a current linearly proportional to temperature. This means that the 

transmitter may be remote mounted bul should be near the sensor, reducing the 

effects of noise and minimizing errors due to long leads on the RTD sensor. 

3. Features 

• Small size allows universal mounting inside Series 300 Screw Cover 
Heads, Series 200 Explosion-Proof and Polypropylene Heads, Ther
mostat Housings, Electrical Handibox Enclosures, and Panel Surface 
Mounling 

• Linearized 4 - 20 mA output 

• Spring Loading Capability 

• Screw Terminal Connections 

• Accepts 2 or 3 wire RTD's * 

• High Resolution 24 Turn Zero and Span Potentiometers 

• Each Unit Calibrated After a Minimum of 48 Hours Burn-in and 
Checkout Time 

• Thrw* win fflVt compmmaamlorlMdmlnMmtanc* 

Pacta 2 



4. Standard Model 401-185 Specifications 

SPECIFICATIONS 

Sensor Input Platinum RTD 

Output Span 4 - 20 mA 

Loop Powered Supply Voltage 11 VDC Min. lo 40 VDC Max. 

Minimum Temperature Span 50°F (28°C) 

Maximum Temperature Span 1000°F (556°C) 

Calibrated Accuracy .1% 

Conformity .1% of Span 

Ambient Temperature Limits -30 to 165°F (-34 to 74°C) 

Power Supply Effect .001%/Voll 

Minimum Current 3.4mA 

Maximum Current 30mA 

Upscale Burnout Standard 

Reverse Polarity Protection Standard 

Nominal Zero Adjustment +/- 10% 

Nominal Span Adjustment +/- 10% 

Connections Screw Terminal 

Dimensions (figure 1) See Below 

5. Dimensions 

Figure 1 

6. Power Supply 

Transmitters are designed for a nominal 24 VDC power supply. The 

transmitters will operate with an 11 to 40 VDC supply at the transmitter power 

supply terminals. Use the following formulas to determine the maximum resistive 

loading (RL) allowed for the power supply used, or to determine minimum supply 

voltage (V) required for fixed resistive loads. The formulas assume a maximum 

current of 20 mA. 

POWER SUPPLY VOLTAGE 

(Minimum) 

RESISTIVE LOAD 

(Maximum) 

V = (.02Ax RL) + 11V 

Example: 

650 Ohm Load 

.02Ax 650 Ohm= 13 Volts 

V = 24 VDC Minimum Power Supply 

RL = (V- 11)/.02A 

Example: 

24 VDC Power Supply 

RL = (24 V - 11 V) / .02A 

RL = 650 Ohms Maximum 

One power supply can be used for several transmitter loops. Each loop 

must have only one transmitter in it and all loops must be wired in parallel. Do not 

forget to observe the maximum current rating for your power supply (4 loops each 

running with open RTD's results in 100mA of current - see Figure 2 below). 

Figure 2 

(Trans. ) 
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(Trans. J (Trans. ] 
w 

(Trans. I 
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7. Wiring 

The terminal strip on the transmitter can accept wire gauges from 14 to 

22. Copper wire is to be used since special compensation wire is not required. All 

transmitter wiring should be run in separate conduit to isolate from high voltage 

or high current carrying lines. 

Figure 3 
Model 401 - 185 

RTD 

WHITE 

RED 

RED 

INDICATOR 

CONTROLLER 

DC POWER. 
SUPPLY 

8. Open Sensor Indication 

When an RTD has failed due to an open sensor (broken path in the 

element), the transmitter will indicate an error. The way the error is produced is 

by either driving the current low, under 4mA (downscale burnout) or by driving 

the current high, above 20mA (upscale burnout). Upscale burnout is standard 

for all Pyromation transmitters. 

However, the burnout indication does not apply to a break in the lead 

compensation loop. In this case, Ihe burnout signal will drive the transmitter either 

high or low depending upon which lead has been broken. 

Figure 4 



9. Model Number 

Example Order Number: 

4 0 1 - 1 8 5 - (£r£*,) F - 0 1 

TaMel 

J 

^^TransmrttefStyle^^ 
ORDER 
COOE DESCRIPTION 

1 Non Programable -Linearized 

Non Isolated - .1 % Accuracy 

T*He2 I 
m K$ Input Sensor^::sh^ 
ORDER 
COOE DESCRIPTION 

85 100 Ohm Platinum .00385 

91 100 Ohm Platinum .00392 

J _ 

Tab* 4 

%m SfOpt 
ORDER 
COOE DESCRIPTION 

00 Upscale Burnout 
4 - 20 mA Output 

01 Downscale Burnout 
4 - 20 mA Output 

T i t * 3 

ORDER 
CODE DESCRIPTION 

F Degrees F 

C Degrees C 

Range Cofosgffil 
Select Desired Range 

From 

Range Codes on Page 8 

RTD Range Codes 
(100Ohm Platinum) 

RANGE 
CODE 

TEMPERATURE 
RANGE 

RANGE 
CODE 

TEMPERATURE 
RANGE 

1110 -100to 100° ForC 3065 20 lo 120° F or C 

1380 - 50 to 50° Fo iC 3115 30 to 230° F or C 

1725 0 to 50° F <x C 3200 50 to 100° ForC 

1750 Oto 100° ForC 3208 50 to 150° FofC 

1775 Oto 150° ForC 3213 50 to 200° ForC 

1800 Oto 200° ForC 3218 50 to 250° ForC 

1825 Oto 250° ForC 3224 50 to 300° ForC 

1850 Oto 300° ForC 3S05 100 lo 200° ForC 

1875 Oto 350° ForC 3515 100 to 300° ForC 

1900 Oto 400* ForC 3520 100 lo 400° ForC 

1925 Oto 450° ForC 3568 150 lo 250° ForC 

1950 Olo 500° ForC 3573 150 lo 300° ForC 

2000 Oto 600° ForC - ' Conauttfactory 

i for , '., 

' temperature ranges not listed' 

2100 Oto 800° ForC 

- ' Conauttfactory 

i for , '., 

' temperature ranges not listed' 2200 Oto 1000° ForC 

- ' Conauttfactory 

i for , '., 

' temperature ranges not listed' 

Consult factory lor apacUcatbna ond availability of othar rangaa 



11. Troubi. tooting 

Problem Possible Causes 

No Current Flow in Signal Loop • Current loop may be open at some point 

• No voltage out at power supply 

• Wrong polarity on loop connection 

Current Over 20mA • RTD is open 

• Current loop connections shorted 

Erratic Readings • Loose connection in RTD or signal loop 

• Damaged RTD 

• AC noise on loop connections 

• Exceeds loop resistance RL 

12. Possible Wiring Errors 

Destructive Errors 

• Do not connect power to the RTD input; this could destroy the transmitter 

• Do nol connect power to the RTD itself 

• Do not use AC line power 

Non-Destructive Errors 

• Reversing the polarity off the power supply 

• Do not connect multiple transmitters in series 

Page 9 

13. Application Hints 

The calibrated output of the Pyromation transmitter is 4.0 to 20.0 mA. 

However, the lower and upper limit of output current is approximately 2.8 and 

25mA respectively. This means that for a system using a 250 ohm resistor (1 to 

5V), the maximum voltage could be as high as 6.25 volts (25mA x 250 ohms) in 

the case ol an open RTD. Some computer-based systems will not tolerate input 

voltages greater than approximately 5.5 volts. Instead of selecting a different 

scaling resistor (200 ohms for example gives 5V for an open RTD), a 5.1 V zener 

diode in parallel with the scaling resistor will clamp the voltage across the scaling 

resistor to 5.1V while still allowing the calibrated range to remain 1 to 5 volts. See 

figure 5 below. 

Figure 5 

+ 
24 Volt 

— Power 
Supply 

Instrument 

5 Wienerdode 

The transmitters dissipate power according to the formula: 

Power = Volts x Amps 

The dissipated power is equal to the voltage at the transmitter's terminals 

multiplied by the operating current. A transmitter with 20 volts at its terminals and 

with maximum current (25 mA for an open RTD) will dissipate 0.5 watts of power. 

This can be significant if the RTD sensor can be affected by thermal gradients 

from the transmitter. 



Pyromation RTD transmittermodules are factory calibrated. II recalibration 

is necessary, a zero Rlin, and span adjustment can be made from the top ol the 

unit. If it is incon anient to use an RTD sensing element to calibrate the 

transmitter, fixed resistors or a decade box of suitable accuracy may be substi

tuted. Adjustment of the unit is as follows: 

1} With a resistance value corresponding with the temperature at 
4.0mA, adjust the zero potentiometer for 4.0mA output. 

2} With a resistance value corresponding with the temperature at 
12.0mA, adjust the Rlin potentiometer for 12.0mA output. Refer to 
Example 1. 

3} With a resistance value corresponding with the temperature at 
20.0mA, adjust the span potentiometer for 20.0mA output 

4} The zero, Rlin, and span adjustments are interaclive. Repeat steps 
1,2, and 3 as necessary. 

Example 1: Determining calibration points 

1) If range equals 50-250°, then span equals 200° 

2) Divide 200° by 2 200° — 2 = 1 0 0 ° 

3} A.i.l 100° to lower end of range • 50° + 100° = 150° 

4} 50° equals the zero point (4mA) 

5} 150° equals 50% of the span (12mA) (Rlin) 

6} 250° equals the span point (20mA) 

Example 2: To calibrate 4 - 20mA for a range of -100 to 100°F 

(Span equals 200°F) 

1} Set zero at 4.0mA lor -100°F ( 70.95*1) 

2} Set Rlin at 12.0mA for 0°F ( 93.01Q) 

3} Set span at 20.0mA for 100°F (114.680) 

Pxn* 11 

b _ . .standi, [il) 

100 ohm Platinum, a = .00385 

• F | 0 | -20 -40 -60 - 80 • 100 0 / - F * 

-400 4.49 2.30 

-300 25.10 20.33 15.65 11.21 7.42 4.49 0.206 

-200 48.38 43.80 39.18 34.54 29.87 25.10 0.233 

-100 

0 

70.95 66.49 62.00 57.49 52.95 46.36 0.226 -100 

0 93.01 88.61 84.21 79.81 75.39 70.95 0.221 

' F 0 20 40 60 80 100 n / ° F * 

0 

100 

j 93.01 

114.68 

97.38 

118.97 

101.74 

123.24 

106.06 

127.48 

110.38 

131.74 

114.68 

135.97 

0.217 

0.213 

200 135.97 140.18 144.38 148.57 152.74 156.90 0.209 

300 156.90 161.04 165.17 169.29 173.39 177.48 0.206 

400 177.48 181.55 185.61 189.65 193.68 197.69 0.202 

500 197 69 201.69 205.68 209.65 213.61 217.55 0.199 

600 217.55 221.48 225.40 229.30 233.19 237.06 0.195 

700 237.06 240.92 244.76 248.59 252.40 256.20 0.191 

800 256.20 259.99 263.76 267.52 271.26 274.99 0.188 

900 274.99 278.71 282.41 286.10 289.77 293.43 0.184 

1000 293.43 297.07 300.70 304.32 307.92 311.50 0.181 

1100 311.50 315.07 318.63 322.18 325.71 329.22 0.177 

1200 329.22 332.72 336.21 339.68 343.14 346.58 0.174 

1300 346.58 350.01 353.43 356.83 360.21 363.59 0.170 

1400 363.59 366.95 370.29 373.62 376.93 380.23 0.167 

1500 380.23 383.52 386.79 390.05 0.164 
* Amg* Mtfti* (or 100' nngt 



16. Temperature (°C) vs. Resistance (£2) 

100 ohm Platinum, a = .00385 

° c 0 - 20 -40 -60 - 80 - 100 

-200 18.44 10.35 4.49 

43.80 18.44 -100 60.20 52.04 

4.49 

43.80 35.28 27.03 18.44 0.418 

0 100.0 92.13 84.21 76.28 68.28 60.20 0.398 

•c 0 20 40 60 80 100 arc 

0 100.00 107.79 

146.06 

115.54 

153.57 

123.24 130.89 

168.47 

138.50 

175.84 

212.03 

247.06 

0.385 

0.373 100 138.50 

107.79 

146.06 

115.54 

153.57 161.04 

130.89 

168.47 

138.50 

175.84 

212.03 

247.06 

0.385 

0.373 

200 175.84 183.17 190.46 197.70 204. B8 

138.50 

175.84 

212.03 

247.06 

0.361 

300 212.03 219.13 226.18 233.19 240.15 

138.50 

175.84 

212.03 

247.06 0.350 

400 247.06 253.93 260.75 267.52 274.25 280.93 0.338 

500 280.93 287.57 294.16 300.70 307.20 313.65 0.327 

600 313.65 320.05 3io.41 332.72 338.99 345.21 0.315 

700 345.21 351.38 357.51 363.59 369.62 375.61 0.304 

800 375.61 381.55 387.45 

375.61 

0.295 

' Average value for 100° range 

17. Notes 
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TANK ASSESSMENT 

TANK IDENTIFICATION 

PRIMARY U S E 

DISPERSION T A N K 

Mixing tank compatible 
flammable wastes 

O V E R F L O W T A N K 

(PUMP FEED CHAMBER) 
R E M A R K S 

Pump feed chamber 

O PERATING 

T E M P E R A T U R E 

Ambient Ambient 

ft 

O PERATING PRESSURE ATM ATM 

T A N K V E N T & S IZE 

D 

A 
* 

t in

vented thru Drum 
Scraping Chamber and 
carbon bed to 
atmosphere, 2" 0 

Vented thru Drum 
Scraping Chamber and 
carbon bed to 
atmosphere, 2" 0 

Emergency vent located 
on Dispersion Tank, set 
at 1 PSI 

W A S T E P H 4 to 10 4 to 10 

W A S T E SPECIFIC 

G R A V I T Y 

1.8 1.8 

F E E D S Y S T E M 

By screw conveyor from 
drum scraping chamber 
and by pumps 163 -
automatic 

By overflow drain from 
Dispersion Tank 

S A F E T Y C U T - O F F Thru overflow tank Automatic/manual 
Automatic for pumps 
#167 & 163. Manual for 
drums feed. 



TANK ASSESSMENT 

TANK IDENTIFICATION 

DISPERSION T A N K O V E R F L O W T A N K (PUMP 
FEED CHAMBER) 

R E M A R K S 

DESIGN C A P A C I T Y 1493 gal. 311 gal. 

i i 

¥ 

si 

d 

A 
J * 

A 
i i 

T A N K SHAPE 

Vertical cylindrical with 
dish top and bottom, 
supported by legs 

Vertical cylindrical with 
dish top and cone bottom 
supported by legs 

D I A M E T E R X HEIGHT 

6' 0 x 5' straight, shell 
and bottom dish is 3/8" 
tk. Top dish is 3/4" tk. 

3' 0 x 90" straight, shell 
cone and dish are 3/8" tk. 

T A N K DESIGN C O D E 

In accordance with 
A S M E Boiler & 
Pressure Vessel Code, 
Sec. VII, Div. I, 1992 
Edition, 1993 
Addendum 

In accordance with 
A S M E Boiler & Pressure 
Vessel Code, Sec. VII, 
Div. I, 1992 Edition, 
1993 Addendum 

O P E R A T I N G C A P A C I T Y 1195 gal. 243 gal. 

M A T E R I A L O F DESIGN 

CONSTRUCTION Carbon steel Carbon steel 

INTERNAL CORROSION 

P ROTECTION None None Externally painted 

Y E A R BUILT 1995 1995 

T Y P E OF FOUNDATION Concrete slab Concrete slab 



APPENDIX 
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C l e a n H a r b o r s E n v i r o n m e n t a l S e r v i c e s , I n c . 
609 PLEABRNT STREET 
WEYMOUTH, MR 021B9 

4 

\ 

qpgTOMER 
CLEAN HARBORS/CHICAGO/CUM 

11700 SOUTH STONY ISLAND AVENUE 
CHICAGO, I L L I N O I S 60617 

PROJECT 
FUELS BLENDING/PUMP FEED CHAMBER 

VESSEL DESCRIPTION 
VERTICAL PRESSURE VESSEL 

V e s s e l Nurnben -
D r a w i n g Number: 9 4 - 3 1 - M £ 8 

ASME Coda a t amped i No 
V a s a e l d e s i g n e d per t h e ASME B o i l e r & P r e a a u r e V e a a e l C o d « , 

S e c t i o n V I I I , D i v i s i o n 1. 1992 E d i t i o n , 1993 Addenda 

JOB NUMBER 
SW5337 

NflMEPLftTE INFORMATION 
MAWPi 15,OO PSI a t ISOxF 
MDMTi -aOxF at IS. 00 PBI 

S e r i a l N u m b e r ( s ) i NONE 
N a t i o n a l Boa rd Number (a ) t 

Year b u i l t i 1993 
R a d i o g r a p h y i None 

P o e t w e l d heat t r e a t e d i No 
L o t h a l a e r v l c e i No 

V e s s e l d e s i g n e d , c o n s t r u c t e d , i n s p e c t e d and t e a t e d i n a c c o r d a n c e w i t h 
ASME CODE but not s tamped. 



E N V I R O N M E N T A L SERVICES, INC. <, 

HYDROSTATIC/PNEUMATIC T E S T RECORD 

J o b < t U 5 5 r 7 Date g - v ^ r " 

C u s t o m e r d ? t t / g H < < A « V « ) 

T e s t T h e n T C ^ P fort c C t f ^ f l ^ D r a w i n g » ™ < -

Applicable Specification jASiMgfofl* <&^jnr,rVWj VlV^ to?/* M(&<X\ 

TEST PREPARATION i 

J o i n t s A c c e s s i b l e ' E x p a n s i o n J o i n t s R e s t r a i n e d 

— R e l i e f v a l v e s ( p r e s s fi l i q ) Low P r e s s E q u i p m e n t I s o l a t e d 

• ^ T e s t B o u n d a r i e s ( v a l v e / b l a n k ) 3 v s t e n s u p p o r t s s u f f i c i e n t 

3 v s t e m V e n t e d ^ k ^ . C a n n o c t i o n s C h e c k e d 

• ^ T e s t Gauges i n p l a c e « « — - * R e c o r d e r S e r i a l » 

TEST PARAMETERS> 

Gauge Range Q P S I G to ( O Q " P H I C { 1 - 1 / 2 t o 4 X t e s t p r e s s ) 

Gauge C a l i b r a t i o n 1. I . D . t f f c A^T Due D a t e 

2 . I . D . » Due D a t e 

3 . I . D . # Due D a t e 

T e s t P r e s s u r e - I n t e r n a l P S I G - E x t e r n a l P S I G 

T e s t Medium — UJPtr&(Z^ C o n d i t i o n ~TS^P 

T e s t T e m p e r a t u r e — 2 S 2 _ _ _ ' F ( 7 0 T m i n S a c I / 6 0 ' F m i n Sec 8 , 1 1 fi H 3 1 . 1 ) 

A m b i e n t T e m p e r a t u r e ~7D T • 

TEST PROCEDUREi 

V e n t i n g open d u r i n g f i l l i n g 

• " ^ V e n t i n g c l o s e d a f t e r f i l l i n g 

^ j s ^ P r e l i a i n a r y P r a a s u r a t a s t f o r l e a k s <5j//0 P S I O 

^ T ime a t t e s t p r e s s u r e ( fo. otrVTt- > * 

^ H o l d f o r ' H o u r s 1 ^ H ( m i f . B . .< 

i D r o p i n p r e s s u r e A l l o w a b l e — * ~ o b s e r v e d 

D e c r e a s e t e s t p r e s s u r e and H o l d 8 ^ — " a n d / o r r e l e a s e 

Tank v e n t e d p r i o r t o d r a i n i n g ( p r e v e n t i o n o f t a f l k c o l l a p s e ) 

RESULTS« 

R e t e s t R e l e c t A c c e p t . 

T a s z c o n d u c t e d h V J o H » i «»M*atte-r' QC W i t n e s s 



o i x t i n - U N O 

F T WAXNE, IN 

0B» DATE£-11'9J5 
CUSTOMER £ L £ A > J U A g m Q f l « ; 

TEST ITEM (t^Ls-l 7foj y DRA WlNGMcaxiiin REVJo+L*«+ 
\PPUCABLE SPECIFICATION 

TEST PREPARATION: 

X JOMTS ACCESSIBLE . EXPANSION JOINT RESTRAINED 
RELIEF VALVES (PRESS & UQ) y LOW PRESSURE EQUIPMENT ISOLA TED 
VALVE BOUNDRIES < S Y S T E M SUPPORT SUFFICIENT 
SYSTEM VENTED ^^CONNECTIONS CHECKED 

X TEST GAUGES IN PLACE RECORDER SERIAL » 

rES T PARAMETERS: 

GAUGE RANGE O PSIG TO loo PSIG (1-1/2 T O 4 X TEST PRESS) 
GAUGE CALIBRATION 1. WM DUE DATE. 

2. W.it DUE DATE. 
9.1.D.tt DUE DATE 

TEST PRESSURE-INTERNAL ZS PSIG-EXTERNAL <3 PSIG 
TEST MEDIUM— * | g CONDITION 
TEST TEMPERATURE flo DEQ F (70 DEG F MIN SEC 1/00 F MIN SEC 8,11 A B 91.1 
AMBIENT TEMPERATURE & Q DEQ F 

EST PROCEDURE 

VENTING OPEN DURING FILLING 
VENTING CLOSED AFTER FILLING 

X PEUMINARY PRESSURE TEST FOR LEAKS ( 3 Q PSIQ) 
7 7 M E AT TEST PRESSURE ( ) 

Y HOLD FOR O HOURS Z . O MINUTES 
DROP IN PRESSURE ALLOWABLE I OBSERVED I 

< DECREASE TEST PRESSURE AND HOLD @ Z . g AND/OR RELEASE 
TANK VENTED PRIOR TO DRAINING (PREVENTION OF TANK COLLAPSE) 

T^SULTS: 

RETEST REJECT ACCEPT 

7 ST CONDUCTED BY: f W g MntJk? QC WITNESS L>ftod^ 

n 
TOTAL P.02 



U N I T #60 

Unit #60 - Roll-Off Pad for Fuels Blending is a new concrete structure covered by an overhead 
canopy to prevent accumulation of precipitation. The pad is adjacent to the north side of Building 
#43. This area is used for the accumulation/storage of crushed, R C R A empty drums from the 
Pegasus System. 

Unit #60 - Roll-Off Pad for Fuels Blending is a crushed drums storage unit authorized under the June 
30, 1995 modified R C R A Part B issued to CHCI. 

The storage pad is constructed of a 10-inch thick reinforced concrete slab with a side curb. The curb 
minimum height is 3 inches. The concrete pad is sloped to a collection sump. 

For construction details, see CHCI Dwg. No. 4213 (Dwg. No. 2916-M-07 Rev. 0, dated 09/15/95) 
in Appendix 60-1. For calculations ofthe structural integrity, see Appendix 60-2. The containment 
calculations are on Dwg. CIICI 4213. 

The entire concrete secondary containment is topped with the chemically resistant Protecto-Coat 900 
coating system, 30 mils thick, as manufactured by Dudick, Inc. For technical information and 
application instructions on coating, see Appendix 60-3. For Chemical Resistance Chart, see 
Appendix 43-1. 

There are the following deviations from Part B Approved and As-Built condition shown on CHCI 
Dwg. No. 4213 (Dwg. No. 2916-M-07): 

Rev. G-01/19/95 
Part B Approved. As-Built - Rev. 0 - 09/15/95 

Added roof plan for Roll-off Pad. 
1. Section D-D Added steei sizes. 

During the visual inspection on September 12, 1995, the Roll-Off Pad was in good condition. There 
were no scrapes ofthe protective coating. There were no cracks, gaps or any other structural damage 
or inadequate construction/installation ofthe concrete secondary containment. 

Therefore, the structure is suitable for intended use. 
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State of Illinois 

ENVIRONMENTAL PROTECTION AGENCY 

217-524-3300 

November 7, 1995 

Mr. Paul A . Aheam 
Manager, Regulatory Compliance 
Clean Harbors Environmental Services, Inc. 
1200 Crown Colony Drive 
P.O. Box 9137 
Quincy, M A 02269-9137 

Re: 0316000051 -- Cook County 
Clean Harbors of Chicago. Inc. 
Log No. 16-TA-2, B-16-M-2 
Administrative Record 

Dear Mr. Aheam: 

The Agency has completed its review of the Construction Certification Report for the Ignitable 
Container Management Building (Unit 26) dated September 9, 1995 and the additional 
information provided on the following dates: 

October 6, 1995: As-built drawings of the fume hood in Building 26, 
October 23, 1995: Response to Agency comments dated 10-17-95 that were faxed to CHCI on 

10-20-95, 
October 23, 1995: Photographs of the labpack operations in Building 26 (included with the 

review notes for the Tank Farm - Unit 16 CCR), 
November 1, 1995: P.E. certification for the dry chemical fire extinguisher system installed 

above the labpack consolidation area in Building 26. 

The Agency inspected this unit on September 12, 1995. The unit was not constructed in 
accordance with the approved plans because the ramps on the south wall of the building were not 
removed. This resulted in the ramps extending into the area that is used for container storage. As 
a result, the Agency has approved the unit subject to the following condition: 

The permittee shall not place containers of waste on the ramps inside Building 26. If the 
permittee modifies the existing ramps to comply with the approved RCRA permit 
application, they must submit a Construction Certification Report as specified in Attachment 
C of the RCRA Permit and receive the Agency's approval of the Report prior to placing 
containers of waste in this area. 

Mary A . Cade, Director 2200 Churchill Road, Springfield, IL 62794-9276 
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If you have any questions regarding this letter, please feel free to call Rob Watson, P.E. at 
217/524-3265. 

Sincerely, 

Edwin C. Bakowski, P.E. 
Manager Permit Section, 
Bureau of Land 

ECB:WRW:bjh\95591.WPD 
ISP 

cc: Matt Dunn, I A G 
George Hamper. USEPA - Region V 
Tony Martig, USEPA - Region V, TSCA 
Jim Laubstead, CHCI 



State of Illmois 

ENVIRONMENTAL PROTECTION AGENCY 

217/524-3300 

November 7, 1995 

Mr. Paul A. Ahearn 
Manager, Regulatory Compliance 
Clean Harbors Environmental Services, Inc. 
1200 Crown Colony Drive 
P.O. Box 9137 
Quincy, MA 02269-9137 

Re: 0316000051 -CookCounty 
Clean Harbors, Inc. 
Log No. 16-TA-2,B-16-M-2 
Administrative Record 

Dear Mr. Aheam: 

The Agency has completed its review of the Construction Certification Report (CCR) for Unit 16 
- Flammable Storage Tank Farm and Unit 25 - Container Management Building. The CCR for 
these units was dated July 25,1995. Additional information submitted for this CCR was dated: 

August 29, 1995 - List of changes to the drawings approved in the Permit; 
September 12, 1995 - Response to verbal Agency comments made on 9-8-95; 
September 13, 1995 - Sketch of the fume hoods in Buildings 25 and 26; 
October 6,1995 - As-built drawings of the fume hoods in Buildings 25 & 26; 
October 19,1995 - Response to Agency comments faxed to CHCI on 10-10-95; 
October 23, 1995 - Photographs of the Tank Farm and Building 26; 
November 2, 1995 - Description of the low pressure switch for T-250, (associated with the fire 

protection system); 
November 3, 1995: - Revised P.E. Certification for hydrostatic test of tanks. 

The Agency inspected these units on September 12,1995. Pursuant to the Agency's review and 
inspection, the Construction Certification Report for Unit 16 - Hainmable Storage Tank Farm and 
Unit 25 - Container Management Building is approved subject to the following conditions: 

1. The permittee shall not pump waste through Pumps 173,176, or 188 until the permittee 
installs and tests these pumps and pipe connections to comply with the approved RCRA 
permit application. The permittee shall submit a Construction Certification Report as 
specified in Attachment C of the RCRA Permit and receive the Agency's approval of the 
Report prior to pumping waste through these pumps. 

Mary A. Gade, Director 2200 Churchill Road, Springfield, IL 62794-9276 

Print* M facjfcJftf ftptr 
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2. The pennittee shall not operate any heat tracing that is on a pipeline used to transport wastes 
at the facility until the permittee submits as-built P & ID drawings of the heat tracing and 
groundfault interruption circuits on the waste pipelines to comply with the approved RCRA 
permit application. The permittee shall submit a Construction Certification Report as 
specified in Attachment C of the RCRA Permit and receive the Agency's approval of the 
Report prior to operating the heat tracing systems on the pipes. 

3. The permittee shall color code all valves, piping, pumps and flexible hoses that are used for 
PCB wastes prior to placing wastes in the tank farm. This color coding system shall be 
maintained such that it is clearly visible at all times. 

If you have any questions regarding this letter, please feel free to call Rob Watson, P.E. at 
217/524-3265. 

Sincerely, 

Edwin C. Bakowski, P.E. 
Manager Permit Section, 
Bureau of Land 

cc: Matt Dunn, IAG 
George Hamper, USEPA - Region V 
Tony Martig, USEPA - Region V, TSCA 
Jim Laubstead, CHCI / 



State of Illinois 

W ENVIRONMENTAL PROTECTION AGENCY 

Mary A. Gade, Director 2200 Churchill Road, Springfield, IL 62794-9276 

217/524-3300 

November 7, 1995 

Paul A. Ahearn 
Clean Harbors Environmental Services, Inc. 
325 Wood Road 
Braintree, Massachusetts 02184 

Re: 0316000051 --CookCounty 
Clean Harbors of Chicago, Inc. 
ILD000608471 
Log No. B-16-M-2 
R C R A Permit File 

Dear Mr. Ahearn: 

The Agency has completed its review of the Construction Report dated September 15, 1995 for 
the Fuels Blending Operation (Unit #43) and the Roll-Off Pad for Fuels Blending (Unit #60). 
The Agency inspected these units on October 13, 1995. Pursuant to the Agency's review and 
inspection, the Construction Certification Report for the above units is approved. 

Should you have any questions or comments regarding the contents of this letter, please contact 
Mark A. Schollenberger, P.E. of my staff at 217/524-3307. 

Sincerely, 

Edwin C. Bakowski, P.E. 
Manager, Permit Section 
Bureau of Land 

cc: USEPA, Region V 
Clean Harbors of Chicago, Inc. 

PrinUd ou Recycled Pioer 
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Dudick Inc, Protecto-Coat 800/900/ 
805/905 

FLAKE-FILLED HIGH PERFORMANCE VINYL 
ESTER COATING, 30-40 MILS (1.0 mm) 

Dudick Incorporated 
Corrosion-Proof Products 
1318 South Wason Drive 
Streetsboro, Ohio 44241 

218-562-1970 
FAX No. 218-562-7638 

Protecto-Coat Systems are designed to protect 
concrete and steel from splash and spills and 
mild Immersion exposures of organic. Inor
ganic acids, alkalies and solvents. The 605/ 
905 adds fluoride protection. 

RECOMMENDED APPLICATIONS SPECIFICATIONS 

Structural Steel 
Elevated Water 

Storage Towers 
Plating Lines. 
Exterior 

Pickling Lines. 
Exterior 

SO, Scrubber 
Ductwork 

Spent Carbon Storage 
Floors (Spillage) 
Steel Pump Supports 
Thickener Mechanisms 
Underground Tanks 

and Piping 
Catwalks 
Interiors of Chemical 
Storage Tanks 

CHEMICAL RESISTANCE 

Organic Acids 
Inorganic Acids 
Alkali Solutions 
Solvents (900 only) 

Oils 
Salts 

A complete listing of substances and concen
trations tested Is available on request. 

Temperature Limits: 
Immersion up to 120°F 
Dry — 250°F - Continuous 

300°F - Intermittent 

PHYSICAL PROPERTIES 

Tensile Strength 
ASTM C307 

Flexural Strength 
ASTMC790 

Adhesion to Steel 
Barcol Hardness 
P-Coat 805/905 
Electrical Properties 
Color 
Solids 

2,500-2.800 PSI 

5.000-5.200 PSI 

2.000 PSI 
35-40 

1.5-2.0 Megaohms 
White. Gray 
100% Reactive 

Coating shall be 30-40 mils thick, flake-filled 
vinyl ester based resin, consisting of a base and 
topcoat of 15-20 mils each, as manufactured by 
Dudick. Inc. Materials shall be brush, roller, or 
spray applied ln accordance with manufacturer's 
recommended practices. 

OTHER PROTECTO-COAT 800/900 
COATINGS AVAILABLE 

Protecto-Coat 800 and 900 coatings are two 
distinct formulations designed to offer a wide 
range of high performance coatings suitable for 
many different Industrial and manufacturing 
applications. In turn, each coating may be 
chosen with flake or graphite fillers to enhance 
the protection necessary for a specific chemical 
environment, and is available In formulations 
for either brush, roller or spray application. All 
Protecto-Coat 800 and 900 coatings (except 
graphite filled) are available in white or gray. 

Protecto-Coat 800 is a thermosetting vinyl 
ester coating which utilizes a flake filler for 
resistance to a wide variety of acids, caustics, 
salts, oils and mild alkali solutions, and offers 
superior protection against organic adds and 
caustics. The 800 series offers the most versa
tile protection ln the Protecto-Coat line and Is 
the most widely used vinyl ester. 

Protecto-Coat 801 Is Protecto-Coat 800 formu
lated for two component spray application. 

Protecto-Coat 805 is a Protecto-Coat 800 
coating with graphite flake fillers for improved 
protection against fluorides and higher caustic 
concentrations or where conductive properties 
are needed. 



Protecto-Coat 900 is a higher cross link-
density coating and offers the highest sol
vent and acid resistance. 

« 

Protecto-Coat 901 is Protecto-Coat 900 for 
two component spray application. 

Protecto-Coat 905 is Protecto-Coat 900 
with graphite flake fillers for improved 
protection against fluorides and higher 
caustic concentrations or where conductive 
properties are needed. 

THE PROTECTO-COAT SYSTEM 

The Protecto-Coat System uses two layers of 
thermosetting flake-filled vinyl ester resins 
to build up the protection that vulnerable 
steel and concrete need ln chemically ori
ented manufacturing or processing opera
tions. When fully cured, the separate 
elements lose their Individual identity and 
become a single, monolithic coating. 

Primer 27 Is designed to prevent abrasive-
blasted steel from developing rust bloom 
prior to the application of a Protecto-Coat 
coating. For maximum performance all steel 
surfaces should be primed, but primer may 
not be needed for mild, non-immersion 
service. Concrete, however, must always be 
primed to aid ln the "wetting out" required 
for good bonding. 

Basecoat/Topcoat: Protecto-Coat resins are 
filled with flakes or graphite flakes to reduce 
the coefficient of expansion. Protecto-Coat 
800/900 resins, filled with flakes or graphite 
flakes, provide a chemical resistant outer 
barrier. Overlapping leaf arrangement of 
flakes reduces water vapor permeation and 
permits chemical exposures at higher tem
peratures without increasing the thickness 
ofthe coating. 

ESTIMATING QUANTITIES AND OR
DER BILL OF MATERIAL 
Note: Resins Include 3 oz. hardener as 

SQUARE FEP1 • PER GALLON 1 
CONCRETE STEEL 

Primer 27 150-200 250-300 
P-Coal 800/900/805/905 

Actual 30-40 Mil. DFT 30 30 
Theoretical 30-40 Mil. DFT 45 45 

S-10 Solvent 500 500 

Protecto-Coat 800/900/805/905 
RAKE-FILLED HIGH PERFORMANCE VINYL 

ESTER COALING, 30-40 MILS (1.0 MM) 

Substrate 

Primer 

Basecoat 

Topcoat 

I 

Quantities shown are for estimating purposes 
only. Actual field usage may very. 

APPLICATION INSTRUCTIONS 

SURFACE PREPARATION 
Metal; For immersion service, abrasive blast 
to a white metal finish and a 2-3 mils mini
mum profile according to SSPC 5 or NACE #1. 
For fume or splash service, abrasive blast to a 
near white metal finish according to SSPC 10. 

Concrete; Concrete must be abrasive blasted 
or etched with muriatic acid (Solution of 1 part 
20° Be HCl and 1 part water) to remove surface 
laitance and other contaminants. Concrete 
must be free of curing compounds and form 
release agents. Surface texture should be 
similar to 40-60 grit sandpaper. Additional 
surface preparation will be required If a 40-60 
grit texture Is not achieved and the surface 
laitance not completely removed after a single 
application of acid or with the first mechanical 
preparation procedure. 

DUDICK INCORPORATED 
CORROSION-PROOF PRODUCTS I 



If after abrasive blasting, honeycombs /voids 
appear on the concrete or steel, these have to 
be filled with a suitable material. Contact a 
Dudick Representative for this information. 

Hardener Amount/Gal. Resin. 

HARDENER 
SUBSTRATE 
TEMPERATURE PRNER27 

p-c«oo/»oo 
BASECOAT/ 
TOPCOAT 

P-CM6/MS 
BASECOAT/ 
TOPCOAT 

PH-1 60*-70°F 3-4 OZ. 3-4 OZ. 3-4 OZ. 

PH-1 7Cf».WF 2-3 oz. 2-3 oz. 2-3 oz. 

Recommended application temperatures 
should be between 50°F and 110°F substrate 
temperature. 

PRIMING 
Metal: For maximum performance, prime all 
steel surfaces with Primer 27 3-4 mil. WFT, 
mixed with appropriate amount of PH-1 
Hardener. For mild non-Immersion service, 
priming of steel may be omitted. 

Concrete: Concrete surfaces must be primed 
using Primer 27 and the appropriate amount 
of PH-1 Hardener. Concrete must be thor
oughly dry before application of primer by 
spray, roller, or brush. Do not allow the 
primer to puddle. 

BASECOAT 
Add appropriate amount of PH-1 Hardener for 
each gallon of Protecto-Coat Liquid and mix 
thoroughly until uniform color Is achieved. 
Apply a 15-20 mils thick basecoat using 
spray, brush or roller. Apply to an even, 
smooth finish. 

Allow basecoat application to cure to at least 
a "firm" or slightly "tacky" feel before applying 
the topcoat. 

TOPCOAT 
Add appropriate amount of PH -1 Hardener for 
each gallon of Protecto-Coat Liquid and mix 
thoroughly until a uniform color Is achieved. 
Apply a 15-20 mils thick topcoat using a spray 
brush or roller. Apply to an even, smooth finish. 

Cure cycles for Protecto-Coat Coatings are: 

TEMPERATURE RECOAT CURE TEMPERATURE 
TIME TIME 

50 8F 12 Hours 96 Hours 

75«F 4 Hours 48 Hours 

90°F 3 Hours 24 Hours 

Protecto-Coat 900 must be recoated withm 8 
hours when exposed to direct sunlight. 

Protecto-Coat 800/900/8057905 
RAKE-FILLED HIGH PERFORMANCE VINYL 
ESTER COALING, 30-40 MILS (1.0 MM) 

If these recoat times are exceeded, consult a 
Dudick representative. Sanding or abrasive 
blasting may be required before the next coat. 
Recoat times are dramatically reduced when the 
coating is exposed to direct sunlight. 

Application of Protecto-Coat 800/900 ln direct 
sunlight may lead to blistering, pinholes, or 
wrlrikllng ln the copating due to outgassing of 
air ln the concrete and high substrate tempera
tures, a,: 

Standard Formulation: (Brush, Roller or 
Pressure Pot) Spray applications can be made 
with conventional air spray equipment with a 
pressure pot. Blnks # 18 spray gun wtth #68 
fluid nozzle and 68 air nozzle, or Blnks #62 
spray gun with #68 fluid nozzle and #68 air 
nozzle are recommended. 

Plural component spray applications can be 
made with a Blnks 8-to-l Pump. A Blnks Model 
18 NC spray gun 59BSSX9-47 with a 102-3430 
ACI valve. Catalyst would need to be supplied 
by a 101-5202 catalyst tank. 1/2" ID material 
supply hose is recommended. 

Brush or roller application may require addi
tional coats to meet specified dry film thickness. 

, > • •• » . • • • 

Pot Life ofthe opened and mixed Protecto-Coat 
800/900, 805/905 will depend on the tempera
ture at the work site. To prevent material waste 
and avoid damage to equipment, do not open - " 
and mix more material than can be used ac
cording to the following table: 

TEMPERATURE POT LIFE 

50°F 1 HOUR 

75°F 40 MIN. 

90°F 25 MIN. 

Do not attempt to store mixed material. Re
sidual material should be properly disposed of 
at the end of each work period. Where Immer
sion service Is required, spark test the coating 
with a 5.000 volt AC spark tester. Mark;and 
repair all pinholes. Use Protecto-Coat Liquid 
mixed with the amount of hardener appropriate, 
for the substrate temperature. Retest only the 
repairs. 

Use S10 Cleaning Solvent to clean tools and 
equipment. 

OUDICK INCORPORATED 
CORROSION-PROOF PRODUCTS 

CLEANING 



SHIPPING 

Protecto-Coat Liquids are red label items 
with flash points of 73°F (PMCC). classified 
"Flammable Liquid." Hardener PH-1 is 
classified as an Organic Peroxide and a 
yellow label item. S-10 Cleaning Solvent Is 
a flammable liquid with a flash point of 
52°F (PMCC). 

STORAGE \ 

Warning: All Dudick products classified 
by DOT labels as either white, yellow or red 
labels, must not be mixed or stored to
gether as an explosive reaction may occur. 

When stored ln a cool and dry location. 
Protecto-Coat 800/900/805/905 Ingredi
ents have a 3-month shelf life. Exposure to 
excessive heat may cause premature 
gelling and reduce working time. 

SAFETY 

• If contact with hardeners occurs, remove any 
clothing involved and wash the skin with water. 
Discard the clothing. Do not attempt to wash and 
reuse iL Protecto-Coat Liquid may be washed off wtth 
S-10 Cleaning Solvent, MEK. or lacquer thinner. 

• DO NOT USE ACETONE. Acetone forms a poten
tially explosive mixture with peroxides. 

•Fumes are flammable and heavier than air. 
Proper ventilation should be maintained to 
minimize breathing of concentrated fumes 

• If a rash or dermatitis occurs, remove the 
Individual from the work area and seek a physi
cians care for dermatitis. 

• Keep open flames and sparks away from the 
area where toppings are being mixed and ap
plied. 

• In case of eye contact, wash with water for at 
least 15 minutes and consult a physician. If 
swallowed, do not Induce vomiting; call a physi
cian Immediately. 

M.S.D.S. - Sheets must always be read 
before using products. Protecto-Coat 
coatings are intended for application by 
experienced, professional personnel. 
Dudick Inc. can supply Protecto-Coat 
coatings supervision to help determine 
that the surface has been properly pre
pared, the ingredients correctly mixed, and 
the materials properly and safely applied. 

If Protecto-Coat materials are to be applied 
by your own personnel or by a third-party 
contractor, please be sure that they are 
aware of the following safety precautions: 

• Exposure to resins, solvents and harden
ers may cause severe dermatitis reactions 
in some people. Cleanliness of the skin 
and clothing is critical and must be of 
paramount concern. 

• Safety glasses, gloves and suitable protec
tive clothing must be worn at all times 
during application. 

• Suitable respirators should be used 
during application. 

Note: 

Dudick Inc. ("Oudick") warrants all goods of its 

manufacture to be as represented ln its catalogs and 

that the applicaUon of its products by its employees or 

sub-contractors shall be performed in a workmanlike 

manner. Dudlck's obllgauon under this warranty 

shall be the repair to and replacement of any applica-

Uons which its examination shall disclose to be 

defccUvc. Dudick makes no warranty concerning the 

suitability of its product for applicaUon to any surface, 

it being understood that the goods have been selected 

and the applicaUon ordered by the purchaser. DU

DICK INC. MAKES NO WARRANTY. EXPRESS OR 

IMPLIED. THAT T H E GOODS SHALL B E MERCHANT

A B L E OR THAT T H E GOODS ARE FIT FOR ANY 

PARTICULAR PURPOSE. T H E WARRANTY O F RE

PAIR OR REPLACEMENT SET FORTH HEREIN IS 

EXCLUSIVE AND IN LIEU OF ALL OTHER WARRAN

TIES ARISING BY LAW OR OTHERWISE: AND DU

DICK INC. SHALL NOT B E LIABLE FOR INCIDENTAL 

OR CONSEQUENTIAL DAMAGES. INCLUDING BUT 

NOT LIMITED T O LOST PROFITS. DOWN TIME, 

DAMAGES TO PROPERTY OF T H E PURCHASER OR 

OTHER PERSONS. OR DAMAGES FOR WHICH T H E 

PURCHASER MAY B E LIABLE TO OTHER PERSONS. 

WHETHER OR NOT OCCASIONED BY DUDICK'S 

NEGLIGENCE. This warranty shall not be extended, 

altered or varied except by written Instrument signed 

by Dudick and Purchaser. 

Protecto-Coat 800/900/805/905 
Flake-Filled High Performance Vinyl 
Ester Coating, 30-40 Mils (1.0 mm) I Dudick Incorporated 1818 South Wason Drive I 

Corrosion-Proof Products Streetsboro, Ohio 44241 • 
(12-91) I 
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E n g i n e e r i n g C e r t i f i c a t i o n s U n i t s 13 , 15 , 5 9 , 6 1 , 62 



ENVIRONMENTAL SERVICES, INC. 
1200 CROWN COLONY DRIVE, P.O. BOX 9137 • QUINCY, MA 02269-9137 

(617)849-1800 

V i a F e d e r a l E x p r e s s 

J u l y 3 , 1995 

M r . R o b e r t W a t s o n , P . E . 
I l l i n o i s E n v i r o n m e n t a l P r o t e c t i o n A g e n c y 
D i v i s i o n o f L a n d P o l l u t i o n c o n t r o l — #24 
P e r m i t S e c t i o n 
2200 C h u r c h i l l Road 
P o s t O f f i c e B o x 19276 
S p r i n g f i e l d , I L 6 2 7 9 4 - 9 2 7 6 

R e : C l e a n H a r b o r s o f C h i c a g o , I n c . 
L o g N o . B - 1 6 - M - 2 

C o n s t r u c t i o n C e r t i f i c a t i o n R e p o r t - U n i t s 13 , 1 5 , 5 9 , 6 1 , & 62 

Dear M r . W a t s o n : 

I n a c c o r d a n c e w i t h t h e p r o v i s i o n s o f C o n d i t i o n s 3 , 8, a n d 9 o f t h e 
T e m p o r a r y A u t h o r i z a t i o n t o C o n s t r u c t d a t e d November 2 2 , 1994 a n d t h e 
D r a f t RCRA P a r t B P e r m i t i s s u e d M a r c h 1 7 , 1 9 9 5 , C l e a n H a r b o r s o f 
C h i c a g o , I n c . (CHCI) i s p l e a s e d t o s u b m i t t h i s C o n s t r u c t i o n 
C e r t i f i c a t i o n R e p o r t (CCR) f o r c e r t a i n u n i t s a t t h e m o d i f i e d CHCI 
f a c i l i t y l o c a t e d a t 11800 S o u t h S t o n y I s l a n d A v e n u e i n C h i c a g o , I L . 

P l e a s e n o t e t h a t t h i s CCR i s i n t e n d e d t o c o v e r t h e f o l l o w i n g 
u n i t s : 

1. U n i t 13 , t h e new r a i l c a r l o a d i n g / o f f l o a d i n g a r e a and 
s e c o n d a r y c o n t a i n m e n t b a s i n ; 

2 . U n i t 15 , t h e t a n k t r u c k l o a d i n g / o f f l o a d i n g p l a t f o r m ; 

3 . U n i t 5 9 , t h e new i g n i t a b l e t a n k t r u c k s t a g i n g / s t o r a g e a r e a ; 

4 . U n i t 6 1 , t h e new C o n t a i n e r H a n d l i n g D o c k ; a n d 

5 . U n i t 6 2 , t h e new t r u c k s t o r a g e p a d s e r v i n g U n i t 6 1 . 

CHCI n o t e s t h a t a CCR f o r t h e r e m a i n i n g u n i t s ( e . g . , U n i t 16 , t h e b u l k 
l i q u i d t a n k farm) s h a l l be s u b m i t t e d t o t h e A g e n c y w i t h i n t h e n e x t week 
o r s o when t h e f i n a l c o n s t r u c t i o n and c e r t i f i c a t i o n s a r e c o m p l e t e d . 

"People and Technology Creating a Better Environment" 



l e a n H a r b o r s 
i » ito n» m»i rm 9 

Mr. R o b e r t Watson , P . E . / I E P A 
J u l y 3, 1995 
Page 2 

T o d a y ' s s u b m i t t a l i n c l u d e s one (1) o r i g i n a l and two (2) copies of 
t h e CCR as p r e p a r e d by Hoyer S c h l e s i n g e r T u r n e r , I n c . The CCR includes 
t h e d e t a i l e d e n g i n e e r i n g d e s i g n c a l c u l a t i o n s , a s - b u i l t drawings, and 
c o a t i n g i n f o r m a t i o n r e q u i r e d by t h e T A . The r e p o r t a l s o includes the 
r e q u i r e d i n d e p e n d e n t p r o f e s s i o n a l e n g i n e e r (PE) c e r t i f i c a t i o n statement 
and s e a l . 

If you have any q u e s t i o n s , p l e a s e f e e l f r e e t o c o n t a c t me at (617) 
849-1800 , e x t e n s i o n 4473 . 

S i n c e r e l y , 

P a u l A . A h e a r n 
Manager , R e g u l a t o r y C o m p l i a n c e 

E n c l o s u r e s 



CERTIFICATION 

This statement is to be completed by both the responsible officer and the 
registered professional engineer upon completion of construction in 
accordance with 35 IAC Section 702.126. Submit one copy of the certification 
with original signatures and two additional copies (four additional copies 
for UIC wells). Forward these certification statements and any information 
required by the permit to the following address: 

n i i n o i s Environmental Protection Agency 
Bureau of Land - #33 
Permit Section 
2200 Churchill Road, P.O. Box 19276 
Springfield, Illinois 62794-9276 

FACILITY NAME: 

IEPA SITE CODE 

CLEAN HARBORS OF CHICAGO, INC. 

0 3 1 6 0 0 0 0 5 1 

U.S. EPA ID NO.: IL° 0 0 0 6 0 8 4 7 1 

PART B PERMIT LOG #/UIC PERMIT #: 1 6 

PERMIT (OR MODIFICATION) ISSUANCE DATE: 

PERMIT CONDITION NO. REQUIRING CERTIFICATION: 

The Units 013, 15, 59, 61 & 62 n a s been constructed 1n accordance 
with the specifications in the Part B/UIC Permit. Documentation that the 
construction was in accordance with the permit is contained in the enclosed 
report. I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in accordance 
with a system designed to assure that qualified personnel properly gather 
and evaluate the information submitted. Based on my inquiry of the person 
or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there 
are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations. 

Alan S. McKim, Director 

Signature of Owner/Operator 

Signature of Registered P. 

Date 

Clean Harbors of Chicago, Inc. 

Name and Title 
l l a r i c V a n a g a s 

G 2 - - 4 0 3 0 I 

Name of RegisterfldnPufia^and 
Illinois Regis.t^lM/VWtojer 

v" VQJ'* 
/<$V 62-40801 \ \P c. 
5 / REGISTERED \ ' 
\ : PROFESSIONAL : 

(P.E. SEAL| +\ ENGINEER 
• x ^ . ^ ^ \ \ . OF .•' c 

• — 

IL 532-210) 
LPC 46* 10/92 Printed on Recycled Paper 

•»;; c <j« "v̂  
Thi* Agency it authorized to require I W tifprpit Ma^undar HNnott 
Reviled Statute*. 1979. Chapter 111 1/2. Section 1039.0i*clotura 
of thii information it required under that Section. Faikn to do to may 
prevent thii form from being proceaaed and could reeutt In your 
application being denied. TM* form haa been approved by th* forma 
Management Canter. 



CONSTRUCTION CERTIFICATION REPORT 

UNIT #13 

UNIT #15 

UNIT #59 

UNIT #61 

UNIT #62 

Prepared for: 

C L E A N HARBORS O F C H I C A G O , INC. 
11800 S. Stony Island Avenue 

Chicago, Illinois 60617 

Prepared by: 

HOYER-SCHLESINGER-TURNER, INC. 
Consulting Engineers 

300 West Adams Street, Suite 630 
Chicago, Illinois 60606 

HST PROJECT No. 17851 

June, 1995 



j-IOY£R-SCWL£SINGER-TURN£R 
3 

inc. 

June 30, 1995 

Mr. Paul Ahearn 
Manager, Regulatory Compliance 
C L E A N H A R B O R S OF C H I C A G O , INC. 
11800 S. Stony Island Avenue 
Chicago, Illinois 60617 

Re: Construction Certification Report 
Unit #13, #15, #59, #61 8c #62 
11700 S. Stony Island Avenue 
Chicago, IL 60617 
HST Project No. 17851 

Gentlemen: 

This report presents the results of Hoyer-Schlesinger-Turner, Inc.'s (HST) involvement in 
construction and construction modification of the units listed above. 

The construction documents were prepared under HST supervision, except as noted. HST 
engineers made numerous field trips to observe construction. The repair of cracks in the 
existing concrete slab of Unit #15 and application of coating and topping in all the areas was 
witnessed by HST Licensed Structural Engineer, Peter Bernes. The final inspection of Units 
#13, #15, #59, #61 and #62 was performed by HST engineer, Marie Vanagas, PE, on June 27, 
1995. 

The secondary containment system is designed and constructed to prevent any migration of 
wastes or accumulated liquid out to the soil, ground water or surface water at any time. 

The base of each secondary containment system is sloped to a sump to collect liquids from 
spills, leaks or precipitation. No mechanical or automatic leak-detection system is provided 
or operated. The presence of a release of hazardous waste or accumulated liquid in the system 
is monitored through daily visual plant inspections. Any accumulated liquids will be removed 
within 24 hours of detection and properly disposed of. 

Respectfully submitted, 

H O Y E R - S C H L E S I N G E R - T U R N E R , INC. 

r / REGISTERED \ \ 
\ \ PROFESSIONAL : = 
\ * V ENGINEER : 

License No. 062-040801 

M V / a r 



S U M M A R Y O F I N S P E C T I O N 



U N I T #13 

Unit #13 - Rail Car Unloading Area is a new structure and was constructed as shown on 
C H C I Dwg. N o . 4217, Sheet 1 of 3, 2 of 3 and 3 of 3 (dwg. 5404-S-01, 5404-S-02 and 5404-S-
03). As-built drawings are included in Appendix 13-3. 

Engineering design calculations are included in Appendix 13-1. 

The secondary containment is covered by a canopy. The containment calculations are on 
drawing 5404-S-01. 

The visual inspection of the secondary containment found to be satisfactory. The, entire 
concrete structure is coated by Protecto-Coat 900 as manufactured by Dudick Incorporated. 
The coat is 30 mils thick and was applied per manufacturer's recommendations. See Appendix 
13-2 for technical information, application instructions and Chemical Resistance Chart. The 
coated surface was free of cracks, gaps, scratches or any other damage. 

This certification does not include piping. The piping for loading/unloading railcars was 
partially installed at the time of inspection. The piping certification wil l be included as a part 
of the Unit #16 package at a later date. Grating over open areas will be installed at a later 
date. 
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Dudick Protecto-Coat 800/900/ 
805/905 

FLAKE-FILLED HIGH PERFORMANCE VINYL 
ESTER COATING, 30-40 MILS (1.0 mm) 

Dudick Incorporated 
Corrosion-Proof Products 
1818 South Wason Drive 
Streetsboro, Ohio 44241 

218-562-1970 
FAX No. 215-562-7638 

Protecto-Coat Systems are designed to protect 
concrete and steel from splash and spills and 
mild Immersion exposures of organic. Inor
ganic acids, alkalies and solvents. The 805/ 
905 adds fluoride protection. 

RECOMMENDED APPLICATIONS SPECIFICATIONS 

Structural Steel 
Elevated Water 

Storage Towers 
Plating Lines. 

Exterior 
Pickling Lines, 

Exterior 
SO, Scrubber 

Ductwork 

Spent Carbon Storage 
Floors (Spillage) 
Steel Pump Supports 
Thickener Mechanisms 
Underground Tanks 

and Piping 
Catwalks 
Interiors of Chemical 

Storage Tanks 

CHEMICAL RESISTANCE 

Organic Acids 
Inorganic Acids 
Alkali Solutions 
Solvents (900 only) 

Oils 
Salts 

A complete listing of substances and concen
trations tested is available on request. 

Temperature Limits: 
Immersion up to 120°F 
Dry — 250°F - Continuous 

300°F - Intermittent 

PHYSICAL PROPERTIES 

Tensile Strength 
ASTMC307 

Flexural Strength 
ASTMC790 

Adhesion to Steel 
Barcol Hardness 
P-Coat 805/905 
Electrical Properties 
Color 
Solids 

2.500-2.800 PSI 

5.000-5.200 PSI 

2,000 PSI 
35-40 

1.5-2.0 Megaohms 
White. Gray 
100% Reactive 

Coating shall be 30-40 mils thick, flake-filled 
vinyl ester based resin, consisting of a base and 
topcoat of 15-20 mils each, as manufactured by 
Dudick, Inc. Materials shall be brush, roller, or 
spray applied in accordance with manufacturer's 
recommended practices. 

OTHER PROTECTO-COAT 800/900 
COATINGS AVAILABLE 

Protecto-Coat 800 and 900 coatings are two 
distinct formulations designed to offer a wide 
range of high performance coatings suitable for 
many different industrial and manufacturing 
applications. In turn, each coating may be 
chosen with flake or graphite fillers to enhance 
the protection necessary for a specific chemical 
environment, and is available ln formulations 
for either brush, roller or spray application. All 
Protecto-Coat 800 and 900 coatings (except 
graphite filled) are available ln white or gray. 

Protecto-Coat 800 is a thermosetting vinyl 
ester coating which utilizes a flake filler for 
resistance to a wide variety of acids, caustics, 
salts, oils and mild alkali solutions, and offers 
superior protection against organic adds and 
caustics. The 800 series offers the most versa
tile protection ln the Protecto-Coat line and Is 
the most widely used vinyl ester. 

Protecto-Coat 801 is Protecto-Coat 800 formu
lated for two component spray application. 

Protecto-Coat 805 is a Protecto-Coat 800 
coating with graphite flake fillers for Improved 
protection against fluorides and higher caustic 
concentrations or where conductive properties 
are needed. 



Protecto-Coat 900 is a higher cross link-
density coating and offers the highest sol
vent and acid resistance. 

Protecto-Coat 901 is Protecto-Coat 900 for 
two component spray application. 

Protecto-Coat 905 is Protecto-Coat 900 
with graphite flake fillers for improved 
protection against fluorides and higher 
caustic concentrations or where conductive 
properties are needed. 

THE PROTECTO-COAT SYSTEM 

The Protecto-Coat System uses two layers of 
thermosetting flake-filled vinyl ester resins 
to build up the protection that vulnerable 
steel and concrete need ln chemically ori
ented manufacturing or processing opera
tions. When fully cured, the separate 
elements lose their individual identity and 
become a single, monolithic coating. 

Primer 27 is designed to prevent abrasive-
blasted steel from developing rust bloom 
prior to the application of a Protecto-Coat 
coating. For maximum performance all steel 
surfaces should be primed, but primer may 
not be needed for mild, non-immersion 
service. Concrete, however, must always be 
primed to aid in the "wetting out" required 
for good bonding. 

Basecoat/Topcoat: Protecto-Coat resins are 
filled with flakes or graphite flakes to reduce 
the coefficient of expansion. Protecto-Coat 
800/900 resins, filled with flakes or graphite 
flakes, provide a chemical resistant outer 
barrier. Overlapping leaf arrangement of 
flakes reduces water vapor permeation and 
permits chemical exposures at higher tem
peratures without increasing the thickness 
of the coating. 

ESTIMATING QUANTITIES AND OR
DER BILL OF MATERIAL 
Note: Resins Include 3 oz. hardener as 

SQUARE FEET PFR GALLON 
CONCRETE STEEL 

Primer 27 150-200 250-300 
P-Coat 800/900/805/905 

Actual 30-40 Mil. DFT 30 30 

Theoretical 30-40 Mil. DFT 45 45 

S-10 Solvent 500 500 

ProtertQ-Coat 800/900/805/905 
Flake-Filled High Performance Vinyl 
Ester Coating, 30-40 Mils (1.0 mm) 

Substrate 

Primer 

Basecoat 

Topcoat 

I 

Quantities shown are for estimating purposes 
only. Actual field usage may very. 

APPLICATION INSTRUCTIONS 

SURFACE PREPARATION 
Metal: For immersion service, abrasive blast 
to a white metal finish and a 2-3 mils mini
mum profile according to SSPC 5 or NACE #1. 
For fume or splash service, abrasive blast to a 
near white metal finish according to SSPC 10. 

Concrete; Concrete must be abrasive blasted 
or etched with muriatic acid (Solution of 1 part 
20° Be HCl and 1 part water) to remove surface 
laitance and other contaminants. Concrete 
must be free of curing compounds and form 
release agents. Surface texture should be 
similar to 40-60 grit sandpaper. Additional 
surface preparation will be required if a 40-60 
grit texture is not achieved and the surface 
laitance not completely removed after a single 
application of acid or with the first mechanical 
preparation procedure. 

DUDICK INCORPORATED 
CORROSION-PROOF PRODUCTS I 



If after abrasive blasting, honeycombs/voids 
appear on the concrete or steel, these have to 
be filled with a suitable material. Contact a 
Dudick Representative for this information. 

Hardener Amount/Gal. Resin. 

HARDENER 
SUBSTRATE 
TEMPERATURE PRIMER 27 

P C MO/MO 

BASECOAT/ 
TOPCOAT 

p-ctos/m 
BASECOAT/ 
TOPCOAT 

PH-1 60'-70°F 3-4 OZ. 3-4 OZ. 3-4 oz. 
PH-1 70*-90°F 2-3 OZ. 2-3 oz. 2-3 oz. 

Recommended application temperatures 
should be between 50°F and 110°F substrate 
temperature. 

PRIMING 
Metal: For maximum performance, prime all 
steel surfaces with Primer 27 3-4 mil. WFT. 
mixed with appropriate amount of PH-1 
Hardener. For mild non-immersion service, 
priming of steel may be omitted. 

Concrete: Concrete surfaces must be primed 
using Primer 27 and the appropriate amount 
of PH-1 Hardener. Concrete must be thor
oughly dry before application of primer by 
spray, roller, or brush. Do not allow the 
primer to puddle. 

BASECOAT 
Add appropriate amount of PH-1 Hardener for 
each gallon of Protecto-Coat Liquid and mix 
thoroughly until uniform color is achieved. 
Apply a 15-20 mils thick basecoat using 
spray, brush or roller. Apply to an even, 
smooth finish. 

Allow basecoat application to cure to at least 
a "firm" or slightly "tacky" feel before applying 
the topcoat. 

TOPCOAT 
Add appropriate amount of PH-1 Hardener for 
each gallon of Protecto-Coat Liquid and mix 
thoroughly until a uniform color is achieved. 
Apply a 15-20 mils thick topcoat using a spray 
brush or roller. Apply to an even, smooth finish. 

Cure cycles for Protecto-Coat Coatings are: 

TEMPERATURE RECOAT CURE TEMPERATURE 
TIME TIME 

50°F 12 HOURS 96 HOURS 

75°F 1 4 HOURS 48 HOURS 

90°F 3 HOURS 24 HOURS 

Protecto-Coat 900 must be recoated within 8 
hours when exposed to direct sunlight. 

Protecto-Coat 8 0 0 ^ ^ 
RAKE-FILLED HIGH PERFORMANCE VINYL 
ESTER COALING, 30-40 MILS (1.0 MM) 

If these recoat times are exceeded, consult a 
Dudick representative. Sanding or abrasive 
blasting may be required before the next coat. 
Recoat times are dramatically reduced when the 
coating is exposed to direct sunlight. 

Application of Protecto-Coat 800/900 ln direct 
sunlight may lead to blistering, pinholes, or 
wrinkling in the copatlng due to outgasslng of 
air in the concrete and high substrate tempera
tures. 

8tandard Formulation: (Brush, Roller or 
Pressure Pot) Spray applications can be made 
with conventional air spray equipment with a 
pressure pot. Blnks # 18 spray gun with #68 
fluid nozzle and 68 air nozzle, or Blnks #62 
spray gun with #68 fluid nozzle and #68 air 
nozzle are recommended. 

Plural component spray applications can be 
made with a Blnks 8-to-l Pump. A Blnks Model 
18 NC spray gun 59BSSX9-47 with a 102-3430 
ACI valve. Catalyst would need to be supplied 
by a 101-5202 catalyst tank. 1/2" ID material 
supply hose is recommended. 

Brush or roller application may require addi
tional coats to meet specified dry film thickness. 

Pot Life of the opened and mixed Protecto-Coat 
800/900. 805/905 will depend on the tempera
ture at the work site. To prevent material waste 
and avoid damage to equipment, do not open 
and mix more material than can be used ac
cording to the following table: 

TEMPERATURE POT LIFE 

50°F 1 HOUR 

75°F 40 MIN. 

90°F 25 MIN. 

Do not attempt to store mixed material. Re
sidual material should be properly disposed of 
at the end of each work period. 'Where immer
sion service is required, spark test the coating 
with a 5,000 volt AC spark tester. Mark and 
repair all pinholes. Use Protecto-Coat Liquid 
mixed with the amount of hardener appropriate 
for the substrate temperature. Retest only the 
repairs. 

CLEANING 

Use S10 Cleaning Solvent to clean tcols and 
equipment. 

DUDICK INCORPORATED 
CORROSION-PROOF PRODUCTS 



SHIPPING 

Protecto-Coat Liquids are red label items 
with flash points of 73°F (PMCC). classified 
"Flammable Liquid." Hardener PH-1 is 
classified as an Organic Peroxide and a 
yellow label item. S-10 Cleaning Solvent is 
a flammable liquid with a flash point of 
52°F (PMCC). 

STORAGE 

Warning: Al l Dudick products classified 
by DOT labels as either white, yellow or red 
labels, must not be mixed or stored to
gether as an explosive reaction may occur. 

When stored in a cool and dry location. 
Protecto-Coat 800/900/805/905 Ingredi
ents have a 3-month shelf life. Exposure to 
excessive heat may cause premature 
gelling and reduce working time. 

SAFETY 

M.S.D.S. • Sheets must always be read 
before using products. Protecto-Coat 
coatings are intended for application by 
experienced, professional personnel. 
DUdick Inc. can supply Protecto-Coat 
coatings supervision to help determine 
that the surface has been properly pre
pared, the ingredients correctly mixed, and 
the materials properly and safely applied. 

If Protecto-Coat materials are to be applied 
by your own personnel or by a third-parry 
contractor, please be sure that they are 
aware of the following safety precautions: 

• Exposure to resins, solvents and harden
ers may cause severe dermatitis reactions 
in some people. Cleanliness of the skin 
and clothing is critical and must be of 
paramount concern. 

• Safety glasses, gloves and suitable protec
tive clothing must be worn at all times 
during application. 

• Suitable respirators should be used 
during application. 

Protecto-Coat 800/900/805/905 
Rake-Riled High Performance vinyl 
Ester Coaling, 30-40 Mils (1.0 mm) 

• If contact with hardeners occurs, remove any 
clothing involved and wash the skin with water. 
Discard the clothing. Do not attempt to wash and 
reuse it. Protecto-Coat Liquid may be washed off with 
S-10 Cleaning Solvent, MEK, or lacquer thinner. 

• DO NOT USE ACETONE. Acetone forms a poten
tially explosive mixture with peroxides. 

•Fumes are flammable and heavier than air. 
Proper ventilation should be maintained to 
minimise breathing of concentrated fumes 

• If a rash or dermatitis occurs, remove the 
individual from the work area and seek a physi
cians care for dermatitis. 

• Keep open flames and sparks away from the 
area where toppings are being mixed and ap
plied. 

• In case of eye contact, wash with water for at 
least 15 minutes and consult a physician. If 
swallowed, do not Induce vomiting; call a physi
cian immediately. 

Note: a . 

Dudick Inc. ("Dudick") warrants all goods of Its 
manufacture to be as represented ln its catalogs and 
that the application of its products by Its employees or 
sub contractors shall be performed In a workmanlike 
manner. Dudlck's obligation under this warranty 
shall be the repair to and replacement of any applica
tions which its examlnauon shall disclose to be 
defective. Dudick makes no warranty concerning the 
suitability of its product for applicaUon to any surface, 
lt being understood that the goods have been selected 
and the application ordered by the purchaser. D U 
DICK INC. MAKES NO WARRANTY. EXPRESS OR 
IMPLIED. THAT T H E G O O D S SHALL B E MERCHANT
A B L E OR T H A T T H E G O O D S A R E FTT FOR ANY 
PARTICULAR PURPOSE. T H E WARRANTY OF R E 
PAIR OR REPLACEMENT S E T FORTH HEREIN IS 
EXCLUSIVE AND IN LIEU O F A L L CITHER WARRAN
TIES ARISING BY LAW OR OTHERWISE: AND D U 
DICK INC. SHALL NOT B E LIABLE F O R INCIDENTAL 
OR CONSEQUENTIAL DAMAGES. INCLUDING B U T 
NOT LIMITED T O LOST PROFITS. DOWNTIME. 
D A M A G E S T O PROPERTY O F T H E PURCHASER OR 
OTHER PERSONS, OR DAMAGES FOR WHICH T H E 
PURCHASER MAY B E LIABLE TO O T H E R PERSONS. 
W H E T H E R OR NOT OCCASIONED BY DUDICK'S 
NEGLIGENCE. This warranty shall not be extended, 
altered or varied except by written instrument signed 
by Dudick and Purchaser. 

DUDICK INCORPORATED 1818 South Wason Drive 
Corrosion-Proof Products Streetsboro, Ohio 44241 

(12-91) 



Temperature/Chemical Resistance Key 

Indicator Definition Indicator Definition Indicator Definition 

Material will withstand 
constant flow or Immersion 
servica 

Material is suitable for 
intermittent or Spillage 
service 

Material will tolerate Fumes 
onry 

1 Good to the maximum 
temperature of the product 

High Temperature 
Service to 160°F(71°C) 

Moderate Temperature 
Service to 140°F(60°C) 

Warm Temperature 
Service to 10O°F(37°C) 

NR 

NI 

PV 

Not recommended 

No information available 

Performance varies with 
conditions. Consult Oudick 
for recommendations or 
testing 

Example 4 8 . Boric Acid 14 14 14 14 14 13 

AO Bm »<«.-
Si Si S1 I2 ) i: 

Each grid block in the Guide shows all the information which is 
available on the product for the use shown. Thus, a block which 
shows 12, indicates that the product is capable of providing 
immersion service up to 160 ° F. Similarly, a block which 

shows F1 indicates the material will tolerate temperatures to the 
maximum capability shown in the Temperature Limits chart below, 
but that it is designed for exposure only to fumes. 

Temperature Limits 

Product Substrate 
Maximum 
Temperature Notes 

P r o t e c t o - C o a t S e r i e s Matal 130°F 5 4 ° C ' Steel: Constant Flow; Steal Dry or Intermit
Concrata/Staal 130°F 5 4 ° C tent Spills: 200°F <93°C) to 350°F (96°C) 

« — • _ «.• 
1 Concrete: Constant Flow 

f P r o t e c t o - C r e t e S e r i e s , | Matal Not Recommended 1 Intermittent Spills, otherwise maximum 
Concrata 250°F 120°C temperature is 150eF 

I P r o t e c t o - F l a k e S e r i e s \ Matal * 180° F 83°C 4 Steel: Immersion: Steal. Ory: 250°F 1121 °CI 
Concrata Not Applicable 

I P r o t e c t o - G l a s s S e r i e s | Matal' 160° F 71° C * Steel: Constant Flow 
Concrata 160° F 71" C 

I P r o t e c t o - L i n e S e r i e s | Matal' 160° F 71° C ' Steel: Constant Flow and Immersion 
Concrata ' 160° F 71° C 

' Concrete: Constant Flow 

i P r o t e c t o - S e a l S e r i e s | Matal • Not Applicable • Tile: Constant Flow and Immersion 
TOa/Concrata • 160° F 71" C 

1 G r o u t S e r i e s | Matal Not Applicable 
Concrata 180° F 71" C 

1 



[Dudick 
Key I Material will withstand constant flow or immersion service 

S Material is suitable for intermittent or Spillage service 
F Material will tolerate fumes only 

Light Duty Linings/Coatings Toppings Htmvy Duty Linings 

1. Acetaldehyde 
2. Acetic Acid (0-10%) 
3. Acetic Acid (10-60%l 
4. Acetic Acid (50-100%) 
8. Acetic Anhydride 
8. Acetone 
7. Acetyl Chloride 
8. Acrylic Acid 

A/fl 
F4 
F4 

9. Acrylonitrile 
10. Adipic Acid 
11. Alcohol (Ethyl) 
12. Alcohol (Methyl) 
13. AIM Chloride 
14. Alum 
1B. Aluminum Bromide 
16. Aluminum Chloride 

~ F4 NR 
13 F4 

S4 JJEU 
F4 NR 

_ 5 4 

py 
"frrVf l NR 
_ 1 4 1 4 

S4 S4 
_ S4 
__"-£$_ 
_ _S4_ 
_ S4 

14 

NR 
NR 
14 

F4 
14 

17. Aluminum Fluoride* ' " S1 S4 
18. Aluminum Hydroxide 14 S4 
19. Aluminum Sulfate S4 S4 

PV 
14 

-SL.-
S3 

NR 

PV 
NR 
14 

J ± _ 
PV 
NR 
14 

14 

14 

S1 
F 4 

14 

PV 
14 

S3 
_S*L 

F4 
PV 
PV 

JUL 
I4 
PV 

I4 

14 
14 

_S1_ 
F4 
14 

14 

S3 
J 5 ± . : 

NR 
JUL-
PV 

JUL 
14 

o n -
F4 

JUL 
14 

' J i i 
14 
SI 
S4 
14 

_£*_ JVfl. JVfi. ,,IL3*L-_SFL - J m . ^NR.MNH.- NR 
14 S1 SI SI S1 SI 13 13 13 

53 NR NR NR NR S3 PV PV S4 
• 34 ^^fplF^^m^NR^JfS^Am^^l 
NR NR S3 S4 S4 s4 NR NR NR 

JUL- JSL • • PV - . ^ s T . . S4 -?,-.S4 - • • M S ^ a H . I T p v 7 

PV PV PV NR NR S4 14 14 

14 PV PV S4 S4 S4 14 14 14 

F4 S4 S4 S4 S4 S1 14 14 14 

^ ^ " 7 v ^ : : ; v 4 ^ ^ i t s 4 ? ^ 
14 11 11 S1 SI S1 13 13 12 

_!*_"' F1 '" Fl •~"'^S4"-"S4l?S1 ^ ^ H ^ t * ^ . ! ' . ' 
14 11 11 S3 S3 SI II II 11 

SI NR NR T^si 31 ̂  S1 : 14-flffftjffgI4J 
54 S4 S4 SI SI SI 14 13, 13 
14 11 11 I T s r ' - S4 ' • ^ l 3 - ^ - i S ^ i a j 

20. Ammonia (Dry) 
21. Ammonium Chloride 
22. Ammonium Fluoride* 
23. Ammonium Hydroxide 
24. Ammonium Nitrate 
28. Ammonium Persulfata 
26. Ammonium Sulfate. 
27. Ammonium Sulfide 
28. Ammonium Sulfite 

I4- 14 14 14 13 11 II SI S1 S1 II It., ¥ U , 
J4_;_J4 I4_ J 4 , 13 : 11 ' .11 . "ffiS1~ SI S1 ^l1lMlt13^lTj 

29. Amy! Acetate 
30-. Amy! Alcohol 
31. Aniline 
32. Aniline Hydrochloride 
33. Antimony Chloride 
34. Aqua Reqia 
38. Arsenic Acid 
36. Barium Acetate 
37. Barium Chloride 
38. Barium Hydroxide 

51 13 13 13 . 

52 13 13 13 

SI 11 J l I1_ 
SI 

11 
"_NR_ "HF/^TW F4 

S3 14 14 . I.4. 

S3 14 14 14 
31: r ^ ; , 1 r t £ l 1 ^ :l1 ; 
NR NR NR NR 
si 'T j f ia^fEia l - ' . /v : -
S3 14 14 14 

39. Barium Sulfide 
40. Benzaldehyde 
41. Benzene 
42. Benzene Sulfonic Acid 
43. Benzene Sulfonic Chloride 
44. Benzoic Acid 
46. Benzoyl Chloride 
46. Black Liquor* 
47. Bleach (5.6%)* 
48. Boric Acid 
49. Bromine, Wet Gas 
50. Bromine Water (5%) 
51. Butadiene 
52. Butanol 
B3. Butyl Acetate 
54. Butyl Carbitol 
85. Butyl Cellosolve 
56. Butyric Acid 
57. Cadmium Plating (Cyanide) 

14 
PV 
F4 
F4 
F4 
S4 
NR 
S4 
S4 
14 
NR 
F4 
S4 
F4 
F4 
F4 
F4 
F4 
S4 

14 
PV 
NR 
F4 
F4 
S4 
NR 
S4 
F4 
14 
NR 
NR 
PV 
NR 
NR 
PV 
NR 
NR 
S4 

14 
NR 
PV 
14 
14 -." 
14 
NR 
S1 
PV 
14 
NR 
S4 
PV 
S4 

NR 
PV 
PV 
F4 
SI 

14 
NR 
PV 
14 
14 
14 
NR 
14 
PV 
14 
NR 
S4 
PV 
S4 
NR 
PV 
NR 
F4 
SI 

14 
NR 
NR 
14 
14 • 
14 
PV 
11 
11 
14 
NR 
S4 
PV 
S4 
F4 
F4 
S4 
F3 
SI 

13 

NR NR S4 

NR NR S4 " 
14 F4 F4 

.. 13 '• F4- , , F4 -
13 F4 F4 

PV NR NR 
11 11 NR 
11 F1 NR 
13 11 11 

NR NR NR ' 
S4 S4 S4 

PV , ... NR NR 
S4 NR NR 
F4 NR S4 
F4 PV PV 
S4 • NR S4 
F3 NR NR 
31 SV SI 

S1 

PV 
S4 

SI 

PV 
,S1 

PV 
S4 S1 

i a - J l i 
PV 

ii 

NR 

11 

n •' 

py 

S1 S1 S1 11 II II 

SI SI S3 13 13 13 

£NR~ J 3 _ _§4. •?Sfifcj£tml\. 11 1 
S1 S1 SI 12 12 12 

' Hw" .AW A/fl "ZZFTTO*"" .F4 
A/fl S4 S4 14 14 14 

S4 S4 SI 13 13 13 
<S4 S4 AW X J ^ . A f f l . PV 

S4 S4 PV 14 14 14 
„ ^ S 4 _ ' S4 -" S4 ,W,3fefVftSr/r-/?^.84. 

A/fl A/fl A/fl 13̂  13 13 

* May need synthetic fabnc. or carbon filler*. Conault a Oudick Corroiion-Proof, Inc 
technical representative for more complete infonnation on theea producta. 



[Dudick 
I Material will withstand constant flow or immersion service 

•~>y S Material is suitable for intermittent or Spillage service 
F Material will tolerate fumes only -i ' 

Light Duty Linings/Coatings Toppings H—vy Duty Linings 

f » 13 13 ' Fl Fl -<- S3 i S3 - 3 1 •. II I I^TTTT 
1 4 '3 13 II AW S1 SI S4 13 13 13 

J * ? j l ? : : a., x ii?tnv:*i3S§:si ̂ g^J5 i - i^ i i^a i ig ia 

S1_ S3 13 13 13 

14 14 13 II 11 SI S1 S1 11 11 

S4 S4 S4 F4 F4 

58. Calcium Bisulfite 
59. Calcium Carbonate (Sode Ash) 
80. Calcium Chloride 
61. Calcium Hydroxide* 
82. Calcium Hypochlorite (6%l* : ^F4 
83. Calcium Nitrate 14 

68. Carbon Olsulfide F4 

I4 
86. Carbon letrechtoride 
87. Castor Oil 
88. Chtorecetlc Add 
69. Chloral 
70. Chlorine Oloxlde 
71. Chlorine Gas IQry) 
72. Chlorine Gaa (Wet) 
7 3 . Chlorine Water (Saturated) 
74. Chloroperuana 
75. Chloroform 
78. Chlorophenol 

14 13 14 II AW S1 

II 
I T ; w 

S4 S4 S4 NR NR _ 

14 14 14 11 II SI S1 S1 II 11 

F4 

NR NR NR NR NR S4 S4 NR NR NR NR 

F 4 F 3 F 3 NR NR NR NR S4 14 14 13 
A W • F4- ' F 3 - AW." NR ' . '5E AW^!s4 i^sT^jS; r .F4^JE4iMj4J 
S 4 S3 S3 F 4 F 4 S4 S4 S2 14 14 14 
AW S4~ i m m ^ NR " ^;S4-.. • SA£?ffi^?&NR7*JWSMM 
NR NR NR NR NR S4 S 4 NR NR NR AW 
NR NR NR NR NR ' NR" NR " NR ""'TNR~~ NrV^Nffl. 

77. Chlorosulfonic Acid 
78. Chlorototuene 
79. Chromic Acid (10%l 
80. Chromic Acid (40%) 
81. Chromic Chloride 
82. Citric Acid •»* ' -
83. Copper Plating (Cyanide) 
84. Copper Plating; (Add) 
85. Copper Salts 
88. Com Oil - u r v r",-N->-

87. Corn Starch 
88. Com Sugar 
89. Cottonseed Oil 
90. Cresol 
91. Cresylic Acid 
92. Crude Oil 
93. Detergent Sulfonated 
94. Dextrose 
95. Dibutyl Phthalate 

AW NR NR 
CAW Tv. AW S4 
_S4 S4 S4 

MS!S4 .̂ S4o" S4 : 
51 SI SI 

• £ s T ~ " 3 4 ~ : ~ s T 
52 S2 ^ S4 

" s i s i " 

S1 SI S1 
:- "^S1 SI SI 

53 S3 SI 
.. NR NR1 . AW 

NR NR NR 

- n PV 
\ ^ s i . y . ^ 5 n v t . 8 i -

SI SI S1 

_ NR NR NR 
:T4~y.JWT.CT5 

I 4 _ I 4 I 4 

n ii ii 

14 14 13 
* » ? >'.x.sc 

ii n 

11 11 11 

n n n 
, j . AW NR^W) 

NR NR • NR 

H ii ii 

13 13 13 

96. Dichloro Acetic Acid (20%) 
97. Diesel Fuel 
98. Dlethylnmine (100%) AW NR NR 
99. Dimethyl Formamide 

100. Eaters. Fatty Adda 
101. Ethyl Acetate 
102. Ethyl Alcohol 
103. Ethylamine 
104. Ethylchloroformate 
106. Ethyl Ether 
109. Ethylene Olchlortde 
107. Ethylene Glycol 
108. Ethylene Oxide 
109. Ethyl Sulfate 
110. Ferric Chloride 
111. Ferric Sulfate 
112. Ferrous Chloride 
113. Ferrous Sulfate 
114. Fluoboric Acld*_ 

14 14 Fl F1 a^AW NR ~W f *: i4 .^l4i»Attl4 ;1 
14 14 S 3 S 3 S1 S1 S1 11 II II 
PV PV ?<NR*-_NR ffi/V/l ,£ AW 
PV PV NR NR NR NR NR 14 AW PV 

S4 S 4 S4 NR NR NR 

^CS4~- -ST:TS4- ~ . ^ j £ 7 3 5 5 5 g T ] 
PV PV PV NR NR PV 

Z^firT^W^JW: Tr^~fiRl$IP91 

S4 S 4 S 4 PV PV PV 

SI S1 SI 11 II 11 

S 4 S 4 NR 14 )4 14 

. . .si s i ~W : s 7 ! i ~ C i T i O r j 
S1 SI SI 11 11 11 

~nr"-w?~w ~TT" ^v -~wr%~r • $ ^ $h^w* 
14 14 n ii "sT" s i s i n n ii 
S4 S4 • PV PV ' " ^ S4" > -S4». -S4- "***Ntll*7-p\M8rM\ •May need synthetic fabnc. or carbon fillara. Conault a Dudick Corroston-Proof, Inc 

technical representative for mora complata infonnation on theaa producta. 



[Dudick 
Key I Material will withstand constant flow or immersion service 

S Material is suitable for intermittent or Spillage service 
F Material will tolerate fumes only 

Light Duty Linings/Coatings Toppings Haavy Duty Linings 

115. Fluorine Gaa* 
118. Fluosilicic Acid* 
117. Formaldehyde 
118. Formic Acid 
119. Fuel OH 1 & 2 
120. Furfural 
121. Furfural Alcohol 
122. Gasoline 
123. Glucose 
124. Gluconic Acid (50%) 
128. Glycol 
126. Glycolic Acid 
127. Gold Rating (Cyanide) 
128. Grape Juice 
129. Green liquor 
130. Heptane 
131. Heptanoic Acid 
132. Hexane 
133. Hydrazine (35%) 

PV PV 
PV NR 

14 14 

PV PV 
J 4 j « J 4 j j 

S4 14 

13 13 

11 11 

12 12 

PV S4 S4 S4 S4 F1 F1 ~"^PV~ py -Hl^^-f 13 ' I 3 ^ l 3 l 
J 2 I2_ 
NR NR 

134. Hydraulic Fluid 
138. Hydriodic Add (20%) 
138. Hydrobromic Acid (20%) 
137. Hydrocarbons (Aliphatic) 
138. Hydrocarbons (Aromatic) 
139. Hydrochloric Acid (1-26%) 
140. Hydrochloric Acid (25-37%) 
141. Hydrofluoric Acid (1-10%)* 
142. Hydrofluoric Acid (10-53%)' 
143. Hyrofluosilidc Acid* 
144. Hydrogen Bromide 
14B. Hydrogen Peroxide (30%) 
146. Hydrogen Sulfide 
147. Hypochlorous Acid 
148. Iodine 
149. Insecticides 
160. Isophorone 
181. Isopropyl Acetate 
162. Isopropyl Alcohol 

S4 
F4 
F4 
S4 
S4 
S4 
F4 
NR 
NR 
F4 
F4 
S4 
S1 
NR 
NR 
54 
S4 
F4 
S4 

PV 
F4 
F4 
PV 
PV 
F4 
NR 
NR 
NR 
F4 
PV 
NR 
S 4 
NR 
NR 
PV 
PV 
NR 
S4 

PV 
S4 
S4 
14 
PV 
S3 
F3 
F3 
F4 
F3 
PV 
PV 
14 
NR 
F4 
PV 
PV 
NR 
PV 

PV 
S4 
S4 
14 
PV 
S3 
F3 
NR 
NR 
NR 
PV 
PV 
14 
NR 
F4 
PV 
PV 
NR 
PV 

13 
S4 
S4 
14 
F4 
S3 
F3 

_F3_ 
_F4_ 
F3 
Fl 
F4 
13 
F3 
F3 
F4 
PV 
NR 
S4 

13 
14 
S4 
14 
F4 
13 
14 
F3 
F 4 
F3 
Fl 
14 
13 
F3 
F3 
F4 
PV 
NR 
S4 

PV 
SI 
S I 

. 11 
NR 
F1 
Fl 
NR 
NR 
PV 
PV 
PV 

n 
NR 
F1 
PV 
PV 
PV 
PV 

PV 
SI 
S1 
14 
NR 
Fl 
Fl 
NR 
NR 
PV 
PV 
PV 
n 

NR 
F l 

PV 
PV 
PV 
PV 

4 * < 

163. Isopropyl Amine 
154. Isopropyl Ether 
186. Jet Fuel 
156. Kaolin 
187. Kerosene 
158. Lasso Herbicide (10%) 
169. Lactic Acid (1-20%) 
160. Lactic Acid (20%-Con) 
181. Laurie Acid 
162. Lead Acetate 
193. Linseed Oil 
164. Magnesium Sulfate 
166. Maleic Acid 
166. Manganese Salts 
167. Mercury Salts 
168. Methyl Alcohol 
169. Methyl Acetate 
170. Methylene Chloride 
171. Methvl Chloride 

F4 
S4 
14 
11 
14 
F4 
S4 
S4 
F4 
14 

S3 
n 
S3 
14 
14 
S 4 
F4 
NR 
NR 

PV 
S4 
14 
II 
14 
PV 
F4 
NR 
PV 
14 
S3 

n 
S3 
14 
14 
NR 
NR 
NR 
NR 

PV 
PV 
14 
PV 
14 
S4 
14 
S 4 
14 
14 
11 

n 
S3 
I4 
14 
PV 
NR 
NR 
NR 

PV 
PV 
14 
PV 
14 
S4 
14 
S4 
14 
14 

11 
11 
S3 
14 

14 
PV 
NR 
NR 
NR 

F4 
F4 
14 

n 
14 
S4 
14 
14 
13 
13 
11 
It 
SI 
14 
14 
F4 
F4 
NR 
NR 

F4 
F4 
14 
II 
14 
S4 
13 
13 
13 
13 
11 
11 
14 
14 

13 
F4 
F4 
NR 
NR 

NR 
NR 
Fl 
II 
n 
F4 
S1 
SI 
S1 
Fl 
II 
11 
SI 
n 
n 
NR 
PV 
NR 
NR 

NR 
NR 
Fl 
11 
14 
F 4 
SI 
SI 
S1 
F l 

11 
n 
S1 
n 
n 
S4 
PV 
NR 
S4 

PV PV NR 
S4 S4 S4 
S1 SI SI 
n _ii ii_ 

„S1 _S1_ SI 
S4 
S4 
S4 
S3 
SI 
S4 
SI 
SI 
SI 
S1 
S 4 
S4 
NR 
NR 

PV 
S4 
NR 
NR 
S1 
S4 
31 
S1 
SI 

S1 
S4 
S4 
NR 
NR 

S4 
S1 
S4 
S1 
SI 
SI 
SI 
S4 
SI 
SI 
SI 
S4 
NR 
NR 

PV 
14 
.11 
PV 
11 
14 
II 
14 
11 
n 
H 
n 
13 
11 
11 
14 
PV 
NR 
NR 

-pT 
14 
II , 
PV 
11 ; 
14 
II 
13 
II 
II 
11 
11 
13 
11 
11 
14 
PV 
NR 
NR 

IE 
14 
II 
11 
II 
14 
11 
13 
11 
11 
11 , 
11 
II 
11 
11 
14 
PV 
NR 
NR 

•May need synthetic fabnc or carbon fillers. Consult a Oudick Corrosion-Proof. Inc 
technical representative for mora complete infonnation on these products. 



[Dudick 
I Material will withstand constant flow or immersion service 
S Material is suitable for intermittent or Spillage service 
F Matehai will tolerate fumes only 

Light Duty Linings/Coatings Toppings Haavy Duty Linings 

172. Methvl Ethyl Ketone 
173, Methvl Isobutyl Ketone 
17*. Milk Producta 
175. Mineral Oil 
176. Molassea 
177. Naphthalene 
178. Naphtha 
179. Naphthenic Acid 
180. Nickel Chloride 

181. Nickel Plating (Bright) 
182. Nickel Salts 
183. Nitric Acid (5%) 
184. Nitric Acid (10%) 
185. Nitric Acid (20%) 
186. Nitric Acid (40%) 
187. Nitric Acid (60%) 
188. Nitric Acid (Cone)' 
189. Nitrobenzene 
190. Nitrous Acid 

PV 
S4 

S4 
S4 

NR 
S4 

s i . ; ^ s i 

S1 SI S1 

S4 S4 S4 
;2fsT;;LsiJ.~sT 

S4 S4 PV 
;si -r ;si . vsi 
s i S1 s i 
S4 S4 SI 
S4 - S4 C:- S1 
NR S4 S2 
NR S4 S4 
NR NR S4 
NR NR NR 
PV PV NR 
PV PV S3 

PV PV NR 
PV PV NR 

11 11 11 

14 14 13 

I4 14 PV 

< £ I 3 ; 
14 14 14 
14 :14^*14"? 
S4 S4 S4 
NR lirP7¥& 
PV PV PV 

IT ii*'l\*J 

191. Octanoic Acid 
192. Oils (Animal) 
193. Oila (Mineral) 
194. Oila (Vegetable) 
195. Oleic Acid 
196. Oxalic Acid (Sat'd) 
197. Ozone 
198. Palmitic Acid 
199. Pentachlorethane 
200. Perchloric Acid 
201. Perchlorethylene 
202. Phenol (0%-10%) 
203. Phenol (85%) 
204. Phosphoric Acid (Cone) 
205. Phosphorous Oxychloride 
206. Phosphorous Trichloride 
207. Phthahc Acid 
208. Potassium Bichromate 
209. Potassium Bromate 

210. Potassium Bromide 
211. Potassium Carbonate 
212. Potassium Chlorate 
213. Potassium Chloride 
214. Potassium Cyanide 
215. Potassium Hydroxide (10%)* 
219. Potassium Hydroxide (Conc.7*" 
217. Potassium Nitrate 
218. Potassium Permanganate 
219. Potassium Peroxide 
220. Potassium Persulfata 
221. Potassium Sulfate 
222. Pulpstock Chlorinated 
223. P r o p i o n i c A c i d 

224. Propylene Glycol 
225. Pyridine 
226. Salicylic Acid 
227. Seawater 
228. Silver Nitrate 

~ '~W W W 
II 11 11 
pv IT7 ~TT~ 
14 14 14 

. n r " t r i r 
i i i i i i 

IT ~sT ~sr 
PV NR PV 
14 ~I4~ 13 
NR NR NR 

~ i i ~ ~ i i ~ T T 

n i i i i 

HT~ m. ~ i r 
8 

• May need synthetic fabric, or carbon fillers. Consult a Oudick Corrosion-Proof, Inc 
technical representative for more complete information on these products. 

f 
\ 



[Dudick 
m* I Material will withstand constant flow or immersion service 
KfiV S Material is suitable for intermittent or Spillage service 

F Material will tolerate fumes only 

Light Duty Linings/Coatings Toppings H e a v y Duty Linings 

229. Sodium Acetate 
230. Sodium Bicarbonate 
231. Sodium Blsulfata 
232. Sodium Bisulfite 
233. Sodium Bromate 
234. Sodium Carbonate (see soda ash) 14 
238. Sodrum Chlorate - ' ^ A W 
236. Sodium Chloride 11 

, 237. Sodium CTitortta (60%) 
238. Sodium Chromate 
239. Sodium Cyanide 
240. Sodium Oichromate 
241. Sodium Fluoride* 
242. Sodium Hydroxide (10%)' 
243. Sodium Hydroxide (60%)* 
244. Sodium Hypochlorite (3%)* 
246. Sodium Hypochlorite (17%) 
246. Sodium Peroxide 
247. Sodium Phosphate 

I* 14 >.-_.l3-j^.l4^l4 
14 14 13 11 I1_ 
4 , 14"' 13 14 - ...14 
14 14 13 14 14 

I4_ 13 13 II NR 
± ~ . 14 S 13 •• ; 14 14 
11 II | 11 II 11 

.34,: .S3,.S3., i> S 4 . _ S 4 
13 S4 S 4 

13 I4 14 

14 • PV PV 
n n NR 
I4~" 11 7 AW 
S 4 F l NR 
S4 AW NR 
14 II 11 
13 11 11 

S1 S1 SI 11 11 II 

SI SI SI 11 11 11 

11 11 11 II 

S1 S1 S1 PS/ 11 

%8i;^8ir^^^ej< m o m s 

S1 S1 SI PV 14 13 

yjs4.- S4 >.34 sr^JSrlJM^Nm 
SI SI SI NR NR NR 

~S4~' ~XrW *TlrftFN~rT' 
SI NR 14 14 

NR PV PV S4 

" " . S L ; S1 
53 S3 
54 S4 
S4 S4 
81 SI S1 

248. Sodium Sulfate 
249. Sodium Sulfide 
280. Sodium Sulfite 
281. Sodium Tartrate 
252. Sodium Thiosulfate (Hypo) 
283. Soybean Oil 
254. Stearic Acid 
285. Succinic Acid f 
256. Sugar 
287. Sulfite Liquor (Paper) 
258. Sulfur Dioxide 
259. Sulfur Trioxide 
260. Sulfuric Acid (2%-20%) 
261. Sulfuric Acid (20%-6O%) 
262. Sulfuric Acid (50%-70%) 
283. Sulfuric Acid (70%-80%) 
264. Sulfuric Acid (80%-98%) 
266. Sulfurous Acid 
266. Tall Oil 

II II 11 

n n n 

11 H H 
I T - i r e "IT? 

12 12 12 

ii ii n 

F4 11 II 

; j 4 . : j P t i : ,i*» ? 
n n ii 
13 . j3 i: .12: 
14 14 12 

' PV PY'' PV: 
NR NR NR 
11 11 11 

287. Tannic Acid 
268. Tartaric Acid 
289. Tetrachlorethane 
270. Thionyl Chloride 
271. Titanium Tetrachloride : \ * S4 F4 .14 ' 14 ~ T 3 ~ ' - H a ^ I s T V | W y ; ^ g ^ 
272. Toluene 
273. Toluene Sulfonic Add 
274. Trichloroacetic Acid (20%)" 
27B. Trichloroethylene 
276. Trisodium Phosphate 
277. Turpentine 
278. Tween Surfactants 
279. Urea Solutions 
280. Vinegar 
281. Water, distilled & daminerelized 
282. White Liquor (Paper) 
283. Xylene (Xylol) : 
284. Zinc Salt 
286. Zinc Plating (Acid Sulfate) 

S4 
U4 
F4 
NR 
S4 
F4 
S3 
NR 
NR 
14 

J i i . 
PV 
14 
S4 
14 
14 
S4 
14 
S3 

PV 
14 
PV 
NR 
F4 
NR 
S3 
NR 
PV 
14 
S4 
PV 
14 
F4 
14 
14 
NR 
14 
S3 

14 
14 
NR 
NR 
14 
NR 
14 
F 4 
NR 
14 
PV 
14 
14 
11 
14 
14 
NR 
14 
14 

14 
14 
NR 
NR 
14 
NR 
14 
F4 
NR 
14 
PV 
14 
14 
II 

..14. 
14 
NR 
14 
14 

14 14 PV PV 
13 13 S1 SI 
F4 F4 ~ NR S4 
NR NR NR S4 

S4 S4 • S4 . 11 . .11 , n 
S1 SI ' SI II II 11 

J£~JK ' - 3E " J E T Z S L " 

NR NR NR NR NR NR 
S4 
IT S4 NR S4 

"Si—sT ^HT 
S4 

TT 
S4 

NR NR S1 
S4 S4 NR 

14 13 14 14 SI SI S4 
J f _ - J i _ ,AW II %.33fc"3Sr^NRT 
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• May need synthetic fabric or carbon fillers. Consult a Oudick Corrosion-Proof. Inc 

technical representative for more complete infonnation on these producta. 
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U N I T #15 

Unit #15 - Truck Unloading Platform is an existing structure. There is no change in usage. 
The secondary containment is covered by a canopy. The canopy roof was modified to 
accommodate new railcar unloading facilities. For existing structure, see Foundation Drawing 
l-F-003 and Steel Canopy drawings l-S-010, 1-S-lll and l-S-112 in Appendix 15-1 These 
drawings were not prepared under HST supervision. 

The secondary containment calculations are included in Appendix 15-1. 

The structure was built in 1982. Previous inspections reveal numerous cracks in the concrete 
secondary containment slab. The cracks appear to be shrinkage type. This type of cracks 
typically do not continue to expand after original stress from shrinkage has been relieved. The 
cracks were routed and filled with Protecto-Crete 900 prior to the application of Primer 27. 
The entire surface was cleaned and the existing coating was mechanically removed. The final 
coating is Protecto-Coat 900, 30 mils thick. Primer 27, Protecto-Coat are as manufactured by 
Dudick, Inc. 

The penetrations through the west wall are sealed with Link-Seal. Link-Seal material is EPDM 
rubber. The selection was based on the Owner's previous good experience with the material. 

The visual inspection of the containment did not reveal any cracks, gaps, scratches or other 
damage. 

This certification does not include piping. The loading/unloading piping will be pressure 
tested at a later date and certification will be included as a part of Unit #16 certification at a 
later date. 
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U N I T #59 

Unit #59 - Truck Staging Area is a new concrete pad without a canopy. For construction 
details, see C H C I Dwg. No. 4247 (Dwg. 2916-S-14) in Appendix 59-1. 

For calculations of structural integrity, see Appendix 59-1. The containment calculations are 
on the drawing. 

The entjre secondary containment was coated with Protecto-Coat 900, 30 mils thick, as 
manufactured by Dudick Inc. For technical data, application and Chemical Resistance Chart, 
see Appendix 13-2. 

During the visual inspection, the Truck Staging Area was in excellent condition. There were 
no cracks, gaps, scratches or other damage. N o penetrations are present within the 
containment structure. 
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U N I T #61 

Unit #61 - Container Handling Dock in new struaure. The secondary containment concrete 
pad is enclosed on three sides with concrete block walls and the structure has a roof. The 
structure is 4 H R Fire Rated. For construction details, see Drawing C H C I Dwg. No. 4245 
(Dwg. 2916-S-12) in Appendix 61-3. 

For structural calculations, see Appendix 61-1. The containment calculations are on the 
drawing. 

The floor is coated with Protecto-Crete 900, trowel-applied, high density vinyl ester, 1/4" 
thick. For technical information and application instructions, see Appendix 61-2. For 
chemical resistance chart, see Appendix 13-2. 

The dike walls are coated with Protecto-Coat 900. For technical information, application 
instructions and chemical resistance chart, see Appendix 13-2. 

The visual inspection of Unit #61 was satisfactory. There were no cracks, gaps, scratches or 
other damage to the floor or dike wall coating. The roof structure had missing the cementous 
spray to bring the structure to 4 H R Fire Rating. Also missing was the metal ramps on the 
north side of the dock as shown on the drawing. The personal fire rated door in the west wall 
of the structure was not installed. The personal door in the east wall is under construction. 

All missing items shall be done within the next ten (10) days. The items will be re-inspected 
by Ms. Marie Vanagas, PE, during a visit on July 7, 1995. 
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Dudick I n c 

Dudick incorporated 
Corrosion-Proof Products 
1818 South Wason Drive 
Streetsboro, Ohio 44241 

218-562-1970 
FAX No. 218-562-7838 

Protecto-Crete 800/900 
TROWEL-APPLIED, UNREINFORCED 
HIGH-DENSITY VINYL ESTER FLOOR 
TOPPING 1/4" (6.3 mm) 

Protecto-Crete 800 is a high-performance 
vinyl ester floor topping designed for heavy 
truck traffic and abrasion resistance com
bined with excellent resistance to a variety 
of acids and caustics. 

Protecto-Crete 900. in addition, will resist 
many of the organic solvents. 

RECOMMENDED APPLICATIONS SPECIFICATIONS 

Food Processing Floors 
Plating Room Floors 
Pickling Room Floors 
Truck Loading Platforms 
Chemical Storage 

Dike Areas 
Alsleways 
Chemical 

Laboratories 

Topping shall be a 1/4" thick unreinforced 
Blsphenol-A/ Novo lac vinyl ester material as manu
factured by Dudick Inc. applied over primed con
crete using a plasterer's trowel or screed. Applica
tion and installation shall be according to the 
manufacturer's recommendations. 

CHEMICAL RESISTANCE 

Organic Acids Oils 
Inorganic Acids Salts 
Alkali Solutions 
Solvents (900 only) 

A complete listing of substances and con
centrations tested Is available on request. 

PHYSICAL PROPERTIES 

Compressive Strength 11.000 PSI 
ASTM C579 

Tensile Strength 1.800 PSI 
ASTM D638 

Density 140 lbs./ft. 3 

Flexural Strength 3.600 PSI 
ASTM C580 

Thermal Shock 
Resistance 40°F-160°F 

THE PROTECTO-CRETE 800/900 
SYSTEM 

The Protecto-Crete 800/900 System uses a 
primer and a heavily aggregate-filled vinyl ester 
topcoat to achieve a strongly bonded monolithic 
topping with excellent physical and mechanical 
strength and chemical resistance. 

Primer: The blasted or etched concrete surface 
must be primed to provide the "wetting out" 
required for good bonding. Priming is achieved 
with Primer 27 and Protecto-Crete 800/900 
should be applied while the primer is still 
tacky. 

Topoat: The aggregate-filled. Protecto-Crete 
800/900 topcoat develops a cured strength two 
to three times that of the concrete base to 
which lt Is applied to provide exceptional 
durability and prolong the life of the substrate 
from corrosion and mechanical abuse. 



APPLICATION INSTRUCTIONS 

Substrate 

. Primer 

Basecoat 

Optional 
Sealer Coat 

ESTIMATING QUANTITIES AND 
ORDER BILL OF MATERIAL 
Note: Resin Includes 10 oz./unlt hardener 
as standard. 

SQUARE FEET PER GALLON 
CONCRETE 

Primer 27 150-200 
P-Crete 800/900 

Basecoat 58-66 sq. ft /unit 1/4" 

S-10 Solvent 500 Clean-up 

Quantities shown are for estimating purposes 
only. Actual field usage may vary. 

Protecto-Crete 800/900 
Trowel-Applied, Unreinforced High-Density 
Vinyl Ester Roor Topping 1/4" (6.3 mm) 

SURFACE PREPARATION 
Concrete: Concrete must be abrasive-blasted 
or etched with muriatic acid (solution of 1 part 
20° Be HCl and 1 part water) to remove surface 
laitance and other contaminants. Concrete 
must be dry and free of curing compounds and 
form release agents. Surface texture should be 
similar to 40-60 grit sandpaper. 

The prepared surface should have a tensile 
strength of between 250 and 300 PSI per ASTM 
D4541. 

Additional surface preparation will be required 
If a 40-60 grit texture is not achieved and the 
surface laitance not completely removed after a 
single application of acid or with the first 
mechanical preparation procedure. 

Hardener Amount /Gal. or Unit of Resin: 

Hardener Substrate 
Temperature 

Primer 
27 

Prottcto-Crete 
800/900 

PH-1 60-70°F 3-4 0Z. 10fl.oz7unit 

PH-1 70-9Q°F 2-3 oz. lOfl.ozAinit 

I 

PRIMING 
Concrete: Concrete must always be primed to 
aid ln the "wetting out" required for good bond
ing. Mix Primer 27 with PH-1 Hardener for 2-3 
minutes and apply with a brush, roller or 
sprayer. Do not allow the primer to puddle. We 
recommend the topcoat be applied over tacky 
primer. 

Protector-Crete 800/900 Mix Ratio: 

Protecto-Crete 800/900 Resin 30 lbs. 
PH-1 Hardener (@75°F) 10 fl. oz. 
G-4 Aggregate 4-50 lb. bags 

TOPCOAT 
Add the entire contents of the pre-measured 
PH-1 Hardener to Protecto-Crete 800/900 (pre-
measured) Liquid and blend thoroughly. Add 4 
bags of G-4 aggregate and mix well. Protecto-
Crete ingredients may be mixed ln a concrete 
mixer or mortar box. Liquid and Hardener must 
be thoroughly blended together before aggregate 
Is added. 

OUDICK INCORPORATED 
Corrosion-Proof Products I 



Pour the Protecto-Crete mix into a wheel
barrow and transport to each workman's 
area. Dump directly onto the primed 
concrete. 

The mix should be spread with a plasterer's 
trowel or with (3-4 ft.) wood screeds. Final 
finish with a trowel. 

To terminate work, square cut the topping 
and start with the next work period butting 
to this edge. Permanent terminating lines 
should be made into saw cuts ln the con
crete. 

Allow Protecto-Crete to cure overnight 
before subjecting the area to foot traffic. 

Allow to cure 1-2 days at 70°F before 
permitting truck traffic. 

Pot Life and Cure Cycles: 

Protecto-Crete 800/900 

Temperature Pot Life Cure Time 

50°F 50-60 Min. 72 Hrs. 

75°F 30-40 Min. 48 Hrs. 

90°F 20-30 Min. 24 Hrs. 

Oo not attempt to store mixed material. 
Residual material should be properly 
disposed of at the end of each work period. 

Recommended application temperatures 
should be between 50°F and 110°F sub
strate temperature. 

Application of Protecto-Crete 800/900 ln 
direct sunlight may lead to blistering, 
pinholes, or wrinkling in the floor topping 
due to outgassing of air ln the concrete and 
high substrate temperatures. 

CLEANING 
Clean tools and equipment with S-10 
Cleaning Solvent. 

SHIPPING 

The S-10 Cleaning Solvent is a red label item 
with a flash point of 52°F (PMCC). The Hard
ener is classified as Organic Peroxide and 
carries a yellow warning label. Protecto-Crete 
liquids are red label items and classified flam
mable. , 

STORAGE 

Warning: A l l Dudick products classified by 
DOT labels as either white, yellow or red labels, 
must not mixed or stored together as an explo
sive reaction may occur. 

Protecto-Crete Liquid and Hardener are flam
mable and an oxidizer, respectively, and should 
be stored in a cool, dry place, away from open 
flame, sparks and other hazards. Protecto-
Crete 800/900 Ingredients are stable for 3 
months when properly stored under 75°F. 
Excessive heat may cause premature gelling 
and reduce available working time (pot life). 

SAFETY 

M.S.O.S. - 8heeta must always be read before 
using products. Protecto-Crete systems are 
intended for application by experienced, profes
sional personnel. Dudick Inc. can supply 
Protecto-Crete Systems supervision to help 
determine that the surface has been properly 
prepared, the ingredients correctly mixed, and 
the materials properly and safely applied. 

If Protecto-Crete materials are to be applied by 
your own personnel or by a third-party con
tractor, please be sure that they are aware of 
the following safety precautions: 

• Exposure to vinyl ester resins and hardeners 
may cause severe dermatitis reactions ln some 
people. Cleanliness of the skin and clothing Is 
critical and must be of paramount concern. 

• Safety glasses, gloves, and suitable protective 
clothing must be worn at all times. 

Protecto-Crete 800/900 
Trowel-Applied, Unreinforced High-Density 
Vinyl Ester Roor Topping 1/4' (6.3 mm) I DUDICK INCORPORATED I 

Corrosion-Proof Products I 



• Suitable respirators should be used. N o t e : 

• If contact with hardeners occurs, remove 
any clothing involved and wash the skin 
with large amounts of water. Discard the 
clothing. Do not attempt to wash and reuse 
it. Protecto-Crete Liquid may be washed off 
with S-10 Cleaning Solvent. MEK. or lac
quer thinner. DO NOT USE ACETONE. 

• Fumes are flammable and heavier than 
air. Proper ventilation should be main
tained to minimize breathing of concen
trated fumes. 

• If a rash or dermatitis occurs, remove the 
individual from the work area and seek a 
doctor's care for dermatitis. 

• Keep open flames and sparks away from 
the area where toppings are being mixed 
and applied. 

• In case of eye contact, wash with water for 
at least 15 minutes and consult a physi
cian. If swallowed, do not induce vomiting; 
call a physician Immediately. 

Dudick Inc. ("Dudick") warrants all goods of its 
manufacture to be as represented in its catalogs 
and that the application of its products by its 
employees or sub-contractors shall be performed 
in a workmanlike manner. Dudick's obligation 
under this warranty shall be the repair to and 
replacement of any applications which its exami
nation shall disclose to be defective. Dudick 
makes no warranty concerning the suitability of 
its product for application to any surface, it 
being understood that the goods have been 
selected and the application ordered by the 
purchaser. DUDICK INC. MAKES NO WAR
RANTY. EXPRESS OR IMPLIED. THAT THE 
GOODS SHALL B E MERCHANTABLE OR THAT 
THE GOODS ARE FIT FOR ANY PARTICULAR 
PURPOSE. THE WARRANTY OF REPAIR OR 
REPLACEMENT SET FORTH HEREIN IS EXCLU
SIVE AND IN LIEU OF ALL OTHER WARRAN
TIES ARISING BY LAW OR OTHERWISE: AND 
DUDICK INC. SHALL NOT BE LIABLE FOR 
INCIDENTAL OR CONSEQUENTIAL DAMAGES. 
INCLUDING BUT NOT LIMITED TO LOST PROF
ITS. DOWN TIME. DAMAGES TO PROPERTY OF 
THE PURCHASER OR OTHER PERSONS, OR 
DAMAGES FOR WHICH THE PURCHASER MAY 
BE LIABLE TO OTHER PERSONS. WHETHER 
OR NOT OCCASIONED BY DUDICK'S NEGLI
GENCE. This warranty shall not be extended, 
altered or varied except by written instrument 
signed by Dudick and Purchaser. 

Protecto-Cr^te 800/900 
Trowel-Applied, Unreinforced High-Density 
Vinyl Ester Floor Topping 1/4" (6.3 mm) I Dudick Incorporated 1818 South Wason Drive I 

Corrosion-Proof Products streetsboro, Ohio 44241 • 
(12-91) • 
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U N I T #62 

Unit #62 - Truck Pad is a new structure adjacent to the north side of Unit #61. The secondary 
containment is without a canopy. For construction details, see Drawing C H C I Dwg. No. 
4246 (2916-S-13) in Appendix 62-3. 

For calculations of structural integrity, see Appendix 62-1. The containment calculations are 
on the drawing. 

The entire secondary containment was coated with Protecto-Coat 900, 30 mils thick, as 
manufactured by Dudick Inc. For technical data, application and Chemical Resistance Chart, 
see Appendix 13-2. . 

Visual inspection of the Truck Pad indicated an excellent condition. There were no cracks, 
gaps, scratches or other damage. No penetrations are present within the containment 
structure. 

The horizontal joint between Unit #62 floor and Unit #61 foundation wall was built without 
water stop or any other joint protection. Also, the vertical joint between dike wall of Unit 
#62 and foundation wall of Unit #61 was not provided with water stop or other joint 
protection. The joints will have to be inspected on a regular basis during plant operation for 
any signs of cracks. 



APPENDIX 

624 



HOYER-SCHLESINGER-TURNER, INC. 
SHEET. 

PROJEC 

SUBJECT 

T £ Y ^ V 9 A / / / ^ / C / 3 < 3 / g ' . i r - <Z?7//cr/3<?o , / C P R O J E C T NO. 17* f I 

/ - j ^ OATE &' 30* S 

fi/ //to - - r / ^ - 44 . : . ; i i : : 

i . . j ' , j . . ..... j .. . . , . j . , . ; . . . j . j \ s , ; 

= /Jo. &f //MA'SA £>M .*i4.\ i\ J! U I \. 
pec ///ftifr'A*/ P/rasv^s ;* /opps/ I ;]-.; 1 

A 

1.;! i 

1 1 ! 
: I i I 
: | : ! 

-H 

! I ! I 

r4 BERNES 5 fig 
: 3 6 i 5 9 

, , , PETER J, BERNES 
/ "CENSE* ^ 

, MV LICENSE EXPIRES ̂  L/'SO; 

4J S£/?a Sr&esi pre £ ee><? # /?*te Zf>*j> - \ 

C.J / f r / v / ^ < f / ^ r / ^ 

i , I 1 . . . 

Ac * -p 

//s6 *t<St1"^<: frf * i j ^ v 7 ' 

' : i 
M l 

2f > i / » 





/Sy r . < f , 

> Dr»%n chart for axkt wit* ataM wkwla, > ' "*" * ^ ' - W . M ' f * « ' • • " 
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ENVIRONMENTAL PROTECTION AGENCY 

Mary A. Gade, Director 2200 Churchill Road, Springfield, IL 62794-9276 
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S i n c e r e l y , 

E d w i n C . B a k o w s k i , P . E . 
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